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Loi n6i dau

(Lan xuat ban th& nhat)

Khac véi toan hoc, trong tu sach tin hoc nwéc nha, ta chi thdy mot so
sach bai tap 1ap trinh. D6 chéc chan la mot thiét thoi cho sinh vién va

cac ban tv hoc.

Cubn Bai tap co s& dit lieu nay la mot th&r nghiém nhadm tro giup cac
ban tré mot phwong thirc tw kiém tra va danh gia tri thirc ban dau,
m&rc nhap mdén, vé mot finh vwc chiém vi tri dang ndi trong qua trinh

phat trién ctia cdng nghé théng tin.

Nhirng nam gan day, trong cac ky thi tét nghiép dai hoc, thi chuyén
dGi, thi tuyén cao hoc va nghién cru sinh déu c6é mang vé co s¢ dir
lieu. D6 la didu dé& hiéu, vi co s& dir liéu l1a phan khéng thé thiéu trong

cac hé théng tin hoc hoa.

Trong phwong an dau tién cla cudn sach ching téi chon loc va dé
xudt mot sd bai tap thudc nam mang tri thirc sau day: dai s6 quan hé,
cac phép toan trén bd, ngdn nglr hdéi SQL, phu thudc ham va chuén
hoa. M&i mang tri thitc dwoc trinh bay thanh ba phan: Phan th® nhét
bao gdm mot sé didu tém tat vé ly thuyét. Phan tiép theo la cac bai tap,
cuBi clng la cac bai giai. Ddu * dwoc dung dé ghi chu cac bai tap o

m(rc nang cao.

Phan cudi sach chdng tdi tuyén chon va gi¢i thiéu mot s6 dé thi tuyén
cao hoc va nghién ctru sinh dé ban doc lam quen vé&i cac ndi dung

téng hop.
Muc tiéu cudi cung cua viéc ra bai tap la giup cho ngudi hoc hiéu sau
va k¥ hon vé cac khai niém da hoc. P& dat dwgc didu nay mong ban

doc dirng bd qua bai tdp nao. V&i cac bai d&, ban co thé giai trong



mot vai phut. V@i cac bai khé, trong lan luyén tap th nhat ban cé thé
bé qua. Sau mét vai Ian thir sirc, tin rdng ban s& hoan toan lam cha

duwgc cac khai niém lién quan dén co s& di¥ liéu.

Chuang téi cho rng cac tai lieu sau day sé& giap ich ban doc ra clru

cac ngudn tri thirc co sé:
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Chuwong 1

QUAN HE VA PAI SO QUAN HE

Tom tat ly thuyét

Quan hé

Cho tdp hitu han u = {A/, Az ....... An} khéac trong (rt > /). Cé&c phan t& cla
u dugce goi la thudc tinh, ng véi mdi thude tinh Aie u, i = 1,2....n c6 mot tap
khong rong dom(Ai) dwgc goi 1a mién tri cla thudc tinh Aj uham chi dugc gia thiét
la chira hom i gia tri).

n
dit D = u dom(A )
/=1 i

Mot quan hé R vé&i cac thudc tinh u = {Ai, Az, ... , An}, ky hiéu la R(U), la
mdt tap cac anh xa /: o -> D sao cho vai mdi A, e u ta c6 liAi) € domiA,). Mdi anh
Xa duo’c_goi la mot bd clia quan hé R.

Moi quan hé R(v) cd hinh anh la mt bang, moi cft ¢ng véi mot thudce tinh,
mbi dong 1a mot bo.

Ta ky hiéu I(U) hodc tiu la mot bd trén tap thudc tinh u.

M@dt quan hé rong, ky hiéu 0, 1a quan hé khéng chia bd nao.

Chay

Vi mbi quan hé 1a mot tap cac bd nén trong quan hé khdng cé hai bd trang Iap
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Céc ky hiéu ca ban
Theo truyén théng cla ly thuyét co s& dir liéu ching ta chap nhan cac quy
dinh sau day:
«  Céc thudc tinh dwoc ky hiéu bing céc chit LATIN HOA d4u bang chir A.B.C, ..

»  Tap thudc tinh dwoc ky hiéu bang cac chi* LATIN HOA cu6i bang chi* X. Y, z, .

e Cac thudc tinh trong mot tap dugc liét ké nhe mot xau ky tw. khong co cac
déu biéu dién tap, chéng han ta viét x= ABC thay vi viétx= {A B.c }. XY
biéu dién hop cla hai tap thudc tinh X va Y, X u Y. Phép trir hai 1ap hop X va
Y duwgc ky hiéu laX-Y hodc x \ Y.

«  Céc bo duoc biéu dién bang cac chit Latin thwong cé the kém chi so r. u. v, 1.

e V6i mdi bd t trong quan hé R(r) va mdi tdp con céac thudc tinh
X<z, u ta ky hiéu t[X} hodc t.x 14 han cha cta bd I trén tap thudc tinh X.

e Ham AtlriR) cho tap thudc tinh clia quan hé R.

» Ham Card(R) cho lvc lvgng (s6 bd) clia quan hé R.

e Trong truong hep tap thudc tinh u da cho trwdce ta co thé viét don gidn R
thay cho R(w).

» Ky hiéu REL(w) la tap toan thé cac quan hé trén tap thudc tinh u.

Hai quan hé R va 5 dugc goi la twong thich néu chling cé ciing mot 1ap thudc
tinh, tlc 1a néu AttriR) = AiflriS).

V6i mbi bd u trong quan hé R{L) va mdi bd Vtrong quan hé S(V) ta ky hiéu 1*V la
phép dan bd. u*v cho ta bd I1trén tap thudc tinh uv thoa diéu kiént.u=u\al V=V

V6i mbi bd u trong quan hé R(U) va véi mbi quan hé 5(f0 ta ky hiéu u*s Ia
phép dan bd u véi quan hé s. u*s cho ta quan hé

ISOF)={m*|VvE€S}
De thé hién cac phép toan quan hé ta sé dung cac ky phap lwva nhu ky phap
clia hé ISBL (Information System Base Language/

Pai s6 quan hé

Phép chon (phép loc)
Cho quan hé R(U) va hiéu thirc digu kién (con goi la hiéu thirc loc hay biéu
thirc chon) e. Phép chon trén quan hé R theo diéu kién e, ky hiéu R(e) cho ta quan hé:

P(v) =R(e) ={/€/?! Snrit 0i 1
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trong dé ham logic Satit, e) kiém tra bo tthoa diéu kién e dwoc xac dinh nhu sau:
1. Thay moi xuét hién clia mdi thudc tinh A trong biéu thirc chon e bang tri
tvong (ng ctia A trong bd /, LA, ta thu dugc mot ménh dé logic b.
2. Tinh tri cla b.Neu la ding (True) thi b0 t thod diéu kién e\ nguoc lai,
néu tri cua b la sai (False) thi b t khong thoa diéu kién e.
Trong cac biéu thirc chon ta st dung ky hiéu cho cac phép toan logic nhu sau:
. Tich: & hoac A hoac 4.ND
. Téng: |  hodc V hoac OR
e Phudinh: ! hodc -1 hodac NOT
e Kéotheo: => hodc IMPLY

Phép chiéu
Phép chiéu quan hé R{U) trén tap con thudc tinh X (Z u,ky hiéu cho ta
quanhép(x)=/[*]={tx I /6 R}
I?[A] duwoc tinh theo 2 budc nhu sau:
1. Xoa cac cot khong thudc X cua bang R,
2. Xoa bét cac dong gidng nhau trong bang két qua: chi gitr lai mot dong
trong s6 cac dong giéng nhau.

Phép két ndi ty nhién

Phép két ndi (tw nhién) hai quan hé R(w) va S(y), ky hiéu R*s, cho ta quan hé
chira cac bd duge dan tir cac bd u cla quan hé R véi mbi bd Velia quan hé s sao cho cac
tri trén mién thudc tinh chung (néu c6) clia hai bd nay giéng nhau:

PiUV) =R*s = {u*vlue R,ve s, UM=VM,M =Un V}

NéuM= un V=0, R*ssé&cho tatich Descartes trong d6 mdi bd clia quan
hé R sé dugc ghép v&i moi bd cua quan hé s.

Phép cong (hop)

Phép cong (hop theo ly thuyét tap hgp hoac két néi doc) hai quan hé twong
thich R(U) va S(0), ky hiéu R+S, cho ta quan hé chira cac bd clia mdi quan hé thanh
phan: P(v) =R+S={/1te RVtes}

Phép trir

Phép trir (theo ly thuyét tap hop hodc 1dy phan riéng) hai quan hé tvong thich
R(U) va S(e), ky hiéu R-S, cho ta quan hé chita cc bd cua quan hé R khéng cé trong
quanhé S: P(v)=R-S={ille R, tffs }
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Phép giao

Phép giao (theo ly thuyét tap hop hodc lay phan chung) hai quan hé tuong
thich R(w) va S(U), ky hiéu R&s, cho ta quan hé chita cac bo xuat hién ddng thoi
trong ca hai quan hé thanh phan: P(v) =R&s={/11e R, le s }

Cac phép toan cdng, trir va giao dwgc goi la cac phép toan lap hop trén cac
quan hé (tvong thich).

Phép chia
Cho hai quan hé R(v) va S(V). Phép chia quan hé R cho quan hé s, ky hiéu
R :s, cho ta quan hé P(M) =R :s= {t.M\ teR, (ILM)*Sc R, M=u -V}

Th ty thyec hién cac phép todn quan hé

Trong mot biéu thirc quan hé cac phép toan mot ngdi cd dd uii tién cao hon
(do d6 dwgc thywc hién sém hon) cac phép toan hai ngdi. Ti€p dén Ia nhom céac phép
todn két ndi, giao va chia, cudi cung la nhdm cac phép toan cdng va trir. Thi ty vu
tién tir cao dén thap clia cac phép toan quan hé duoc liét ké nhu sau:

0. 1

+ -

Day cac phép toan cung thi ty wu tién dwgc thuc hién lan lwot tw tréi qua phéi.
Neu biéu thirc quan hé c6 chira cac cdp ngodc () thi cac biéu thic con trong céc cap
ngodc dugc thuc hién tnréc.

Mot sO ham tién ich
1 Sum(R.A)". cho tong céac gia tri sd trong thudc tinh (cft) A cla quan hé R,
Sum(RA) =z {lLAI/6R}

2. AvgiR.A): cho rnmg binh cdng céc gia tri trong thudc tinh so A clia quan hé R.
Avg{R,A) = Sum(R,A) / CarcA(R) néu Card(R) * 0
3. Max(R .A): cho gia tri Ién nhat trong thudc tinh A cua quan hé R
4. Min(R.A): cho gid tri nhé nhéat trong thudc tinh A cla quan hé R.
Néu trone biéu thic quan hé c6 chira cdc ham thi cdc ham na> duoc thuc
hién s¢ém nhéi trons nat canh cho phép.

TIti du

Biéu thirc quan hé p = S*R(A > AvgiS.A))[A. B] sé dugc thuc hién theo trat
tw sau day:
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1m Tinh ham c = AvgiS.A) cho c la gia tri trung binh cla cft A trong quan

hé s.
2. Thuc hién phép chon pl =R(A >c¢)
3. Thyc hién phép chiéu p2 =Pi [A B]
4. Thyc hién phép két ndi p =s*p2

Chay: Trong mot s6 tai liéu cé st dung ky phap khéac cho cac phép toan
quan hé nhv sau

Phép toan Ky hiéu Ky hiéu khac

Chon R(e) oe(*)

Chiéu RIXI

K&t ndi tv nhién R *s RIX s

Cong R+S RuS

Giao R&s RriS

Triv R-S R\s

Chia R:s R+S

Co’s& dir liéu minh hoa: CSDL Thuc tap

Hau hét bai tap trong chuong nay lién quan dén CSDL Thuc tap gom ba
quan hé sau day:

SV(SV#, HT, NS, QUE, HL)

DT(DT#, TDT, CN, KP)

SD(SV#, DT#, NTT, KM, KQ)

. Quan hé SV(SV#, HT, NS, QUE, HL) chta thdng tin vé& cac sinh
trong mot I6p clia mot truong dai hoc,

SV - tén quan hé sinh vién

SV# - ma sinh vién

HT - ho va tén sinh vién

NS - nam sinh cua sinh vién

QUE - qué (tinh)

HL - hoc Iwc thé hién qua diém trung binh
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¢ Quan hé DT(DT#, TDT, CN, KP) chra thdng tin vé cac deé tai nh
truedng quan ly,

DT - tén quan hé dé tai

DT# - ma sob deé tai

TDT - tén dé tai

CN - ho va tén cht nhiém deé tai

KP - kinh phi cap cho dé tai (triéu dong).

* Quan hé SD(SV#, DT#, NTT, KM, KQ) chtra thdng tin vé tinh hin
thwe tap clha cac sinh vién theo cac dé tai,

SD - tén quan hé sinh vién - dé tai
SV# - ma s6 sinh vién
DT# - ma s6 dé tai ma sinh vién d6 tham gia
NTT - noi thyc tap dé trién khai deé tai (tinh)
KM - khodng céach tlr noi thyc tap dén tredong
KQ - két qua thyc tap theo dé tai da chon
«  Gia thiét 1a mot sinh vién c6 thé tham gia nhiéu dé tai, mdi dé tai sir
vién do thuc tap tai mot dia diém.
o Vi mbi cau héi, yéu cau tra 16i bang mdt biéu thirc cla dai s6 quan h
Tudi dwgc tinh dén ndm current_year (ndm hién hanh). Thi dy,
Cau hoi
Cho danh sach va ma céac sinh vién tTé (dwdi 18 tubi tinh dén nam current yeai
hoc va thie tap déu dat loai kha/gidi (diém khéng dudi 8.5)
Tra loi
SD(KQ >= 8.5)[SV#]*SV(current_year-NS < 18 & HL >= 8.5HSV#, HT]
Bai tap
1.1. Cho hai quan hé R(A.B.C.D) va SiC.D) nhuv sau

o ocoo ®» >3
ABRNN R @
K X< X< X 0O
NN NSO
< X OWw
= ©

Hay xac dinh:
a)'fi[.-£.6] b)Ri3-BA"D>\) c)R("
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dRB>>1&B<=5) ¢€)/i*S[q 0R(B<4)- R(D >3)
g)R(B<4)& R(D>3) h)R:s

1.2. Cho thdng tin V& nhitng sinh vién sinh truéc nam 1983, qué & Hai Phong?
u . Cho danh sach céc tinh c6 sinh vién dén thyc tap?

1.4. Cho biét céc dia diém thuc tap xa Fuong (KM > 100) clia dé tai s6 7?

1.5. Cho thdng tin vé viéc thuc tap tai Nha Trang cla cac sinh vién?

*1.6. Cho danh sach va ma céc sinh vién thyc tap tai qué nha?

1.7. Cho théng tin vé cac dé tai c6 sinh vién thyc tap?

1.8. Cho biét ma cua cac dé tai khong c6 sinh vién nao tham gia?

1.9. Cho biét m& cla nhitng dé tai c6 kinh phi 1.5 triéu va nhitng dé tai cé kinh phi
trén 2 triéu?

1.10. Cho biét ma cla nhitng sinh vién dwdi 20 tudi, thuc tap kha (co diém két qua
trén 7)?

*1.11. Cho biét mé& clia nhirng dé tai c6 dia ban thyc tap it ra la nhu dé tai 1?

*1.12. Cho danh sach nhitng dé tai dwoc trién khai thuc tap & tat ca cac tinh co sinh
vién thyc tap?

*1.13. Cho danh sach va ma nhirng sinh vién thuc tap theo cac dé tai c6 kinh phi 16n
hon mot phan nam tdng kinh phi cép cho cac dé tai?

*1.14. Cho danh sach va ma céac sinh vién c6 diém hoc tdp cao hom diém thuc tap
trung binh cla dé tai méa so 4?

1.15. Mot phép toan 2 ngdi 0 cé tinh giao hoan néu (V R, S): R Qs =s QR hodc ca
hai vé& dong thdi khdng c6 nghia. Chirng minh rang cic phép toan quan hé két néi,
cdng va giao co6 tinh giao hoan.

1.16. Tim thi du chi*rng t6 cac phép toan trir va chia khong c6 tinh giao hoan.

1.17. Cho quan hé R(U) va hai biéu thic chon hop Ié e va h. Chirng minh

a) R(e &h) =R (h&e) b) R(e &h) =R{e)& R(h) C R(e)
c) R{fe &h) =R(h) & R(e) C R(h) d) R(e & /;) =R(e)(h)

e) R(e Ihi = R(h \e) 0 Ry I'h) =R(e) + R(h)

g) R(\e) =R-R(e) h) 12(True) = R i)/?(False) =0

1.18. Cho quan hé /?(0), cac biéu thirc chon e, h trén o va tap con cac thudc tinh
X C u. Ky hiéu Attrie) I1a tap cac thudc tinh u c6é trong e. Chirne minh néu
Aii1’) g X thi



10 Chirping I: QUAN HE va DAl s8 QUAN HE

Q) RE)[X\=i'[X\{e)  b)R(h & e)\x\ = *(iX<?)[A3 = Rihixue)

*1.1'. Chitng minh réng phép chia c6 thé dwoc biéu dién qua cac phep chiéu, két nbi
vatrirnhu sau, R:S=R[M]~ (R[M\*S- R)[M], M =AttiiR) - AttriS).

1.20. Phép toan quan hé duwoc goi la déng néu véi moi quan hé dau vao tadéu thu
dwoc dau ra la mot quan hé. Cho biét tinh déng (ghi c6 / khong) cla cac phép toan
quan hé

Phép toan Ky hiéu  Tinh dong

Chon O

Chiéu A

Két ndi tu nhién *

Cong +

Giao &

Trir

Chia

1.21. Phép toan 2 ngdi 0 c6 tinh chét két hop néu:

(VR s, T): (RQS)tiT=RQ (50 T)

hodc ca hai vé dong thoi khdng cé nghia.
Chirng minh rang céac phép toan két ndi, cong va giao cua dai sé quan hé co
tinh chat két hop.

1.22. Tim thi du chi*ng 'J céc phép toan trir va chia khéng cé tinh két hop.

1.23. Chirng niiin rang v&i moi cap quan hé tuong thich R va s ta cé
R-(R-S) =R&S

1.? i. Chirng minh rang v&i moi quan hé moi tap con X trong L \a moi hiéu
thu : diéu kién e ta co

a) R{e)(e) =R(e) b) /2[X][AI = 8,[X\

1.25. Chang minh rana v&i moi quan hé R(u) ta c6
a)R*R =R b)R +R =R
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C)R&R =R d)R-R =0
e)R:R=0, AttriR :R)=0 .

1.26. Phép toan quan hé dugc goi la nd (co) ngang néu quan hé két qué cé s6 thudc
tinh nhiéu hon (it hon) so véi cac quan hé dau vao, dugc goi la né (co) doc néu quan
hé két qua cd sd bo nhiéu hon (it hon) so véi cac quan hé dau vao. Hay déanh dau (+),
(-) ho3c (=) dé khang dinh tinh n& hodc co hoic khong né/co ctia mdi phép toan
twong ung.

Phép toan Ky hiéu N&/Co ngang N&/Co doc
Chon 0O
Chiéu I
icét n6i tw nhién *
Cong +
Giao &
Trir -
Chia .

1.27. Cho quan hé R(r) va e va h la hai biéu thirc chon trén U. Ch*ng minh, néu

e=>h thi: a) R(e)(h) =R(e) b) R(e)QR(h)
1.28. Goi Tva F Ian lwot 1a cac cong thire logic hdng ding va hang sai. Chirng minh
réng voi moi quan hé R ta c6: a) R(T) =R b) R(F)=0.

*1.29. Cho quan hé R(w). Hay dung mét phép toan quan hé dé sinh ra quan hé rone
S(U).

1.30. Chdng minh rang véi moi quan hé R(w) va moi tap thudc tinh X va Y thoa
dieu kienX Q Kc othi R[Y][X\ =R[X]

1.31. Cho hai quan hé R(w) va 5(F) va hai biéu thic chon e trén o, h trén V. Ching
minh (R*S)(e& h) =R(e)*S(h).

1.32. Cho cac quan hé R(U), S(V) va céc tap thudctinh X C o, Y ¢ V.Biét
2=un V.Chtng minh  (R*S)[XZY] = R[XZ\*S[ZY\.

*1.33. Cho quan hé R(w) va céc tap con Xi, x2,  x khoadiéu kién X\u x2 .. u
x k= U mChirng minh » A% * .. *R[AY2 R
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Tim thi du chimg té /2[*] */MIAY * .. */? [A]* R

*1.34. Cho quan hé R(w) va hai tap con thudc tinh X ¢ Kc u. Ch*ng minh
a) RIU] =R b) R [X] * R [X] = R[X]
c) I?[K]*?[A] =/ily] d) R*R[X]=R

*1.35. Cho tap hitu han céc phan t& M. Ky hiéu P(M) la tap cac tap con cta M. Anl
xal: P(M) -> P(M) dugc goi la dong néu/ thod ba tinh chét sau:

VX, Ye P(M)\

(C7) Tinh phan xa: J{X)sX

(C2) Tinh ddng bién: néu X ¢ ythiyiA” q J{Y)
(C3) Tinh lu§ ddng: M *)) =AX)

Cho tap thudc tinh u. cé dinh cac tap con X\, Xi,..., xkclia u thoa diéu kién X, u X,
u ... KjXk=U. Xét anh xa p. REL(U) —=REL(U)

V R e REL(U): p(R) = =N 1]
Chirng minh p la mdt anh xa déng trén REL(U).

*1.36. (Nghich Iy giao hoan-két hop) Ta d& biét phép két ndi ty nhién(¢)cé tinh  két
hop va giao hoan. Xét cdc quan hé sv, DT va SD trong co s¢ di lieuThuc tap. Hai
quan hé sv va DT khéng c6 thudc tinh chung, trong khi hai quan hé sy va SD chung
nhau thudc tinh SV# va hai quan hé SD va DT chung nhau thudc tinh DTU. Ciai
thich vi sao

SK *(SD * DT) = (SK*SD) *DT= (SI'* DT) « SD
Cho biét két qua cta phép két ndi (SV *DT) trong biéu thirc phai.
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Chuwong 2

CAC THAO TAC TREN B6 VA QUAN HE

Tom tat ly thuyét

Trong phan trinh bay cd phap cla cac cau tric diéu khién (cau lénh) va céc
ham thao tac trén bd va quan hé duwdi day phan viét trong [] la tuy chon.
(T) for each t in R [with €] do p endfor
Thuc hién toan ti p trén nhitng bd / clia quan hé R [thoa diéu kién e].
(T2) if e then p [else Q] endif
Néu diéu kién e thoa thi thyc hién p [néu khéng, thuc hién Q]
(T3) Create(R,x)
Tao lap quan hé rdng R (khong chira bd nao) véi tap thude tinh X cho truéc.
(T4) Attr(R)

Ham cho tap thudc tinh cua quan hé R.
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(M5) Card®
Ham cho biét lyc lugng (s6 bd) clia quan hé R.
(M6) t [not ] in R
Ham cho gia tri True néu bd t [khéng] c6 trong quan hé R. nguoc lai hai
cho gia tri False.
(T7) add t to R
Nap bd t vao quan hé R.
(T8) t [X] hodac t.x

Tao bd moi tr b t véi tap thudc tinh X. B moi bao gdm cac gia tri cu
mdi thudc tinh Atrongt, Ae X

a9 t/x

Tao bd méi tr bd t bang cach bd di nhitng gia tri clia moi thudc tinh i
trongt, A e X.

(T10) u*v
Tao bd méi bang phép dan bo V véi bd u. Cac gia tri trén mién thudc tinl
chung cua hai bd u va V phdi bang nhau va chi lay mét trong hai tri badng nhau tréi
mdi thudc tinh chung.
Céc thuat toan duoc dién dat thong qua so dd quy woc sau dav:
Algoritm <Tén thuat toan>
Function: <Chtc ndng cua thuat toan>
Format: <Dang thic goi thuat toan>
Input:
Output:
Method

/'l <Chu thich>
End.
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Bai tap
2.1. Viét thuat toan thuc hién phép chon trén quan hé: R(e).
2.2. Viét thuat toan thyc hién phép chi€u trén quan hé: /?7[AX
2.3. Viét thuat toan thuc hién phép két ndi ty nhién hai quan hé: R*s.
2.4. Viét thuat toan thwc hién phép hop hai quan hé twvong thich: R+S.
2.5. Viét thuat toan Ihyc hién phép giao hai quan hé twvong thich: R&s.
2.6. Viét thuat toan thuc hién phép trir hai quan hé tuwong thich: R-S.
2.7. Viét thuat toan thuc hién phép chia hai quan hé: R:S.

2.8. Phép clion chiéu quan hé R(u) theo biéu thirc chon e va trén tap con thudc tinh
lcU chotaquan hé P(X) =R(e,X) =R(e)[X\ = {t.x It e R, Sat(t.e) }

Viét thuat toan thuc hién tryc tiép phép chon_chiéu.

2.9. Phép kétJii_chon chiéu hai quan hé R(v) va S(V) theo biéu thic chon e va
trén tap con thudc tinh X Cl uv cho ta quan hé P(X) = (R*S)(e,X) = (/?*5)(éf)[X| =
{(w*v)Jf| ueR, veS, UM=V.M, M =u r\ V, Sat(u*v,e) }.

Viét thuat toan thic hién tric tiép phép két_ndi_chon_chiéu.
2.10. Cai dat ham Card(R): cho lyc lvgng (sO bd) clia quan hé R.
2.11. Cai dat ham Sum(R"4): cho tong céac gia tri trong thudc tinh sé (c6t) A cla

quan hé R. SUm(RW) =
leR

2.12. Cai ddt ham A\JiR"4): cho tning binh cdng céc eid tri trong thudc tinh s6 (cot)
Acda quan hé R,  AvgiRyi) = Sum(R™M) / Card(R), néu Card(R) * O.

2.13. Cai dat ham Max(R, A): cho giéa tri I6n nhéat trong thudc tinh A cua quan hé R.
2.14. Cai dat ham Min(R, A)\ cho gia tri nh6é nhat trong thudc tinh A cla quan hé R.

2.15. Cai dat ham Sum(RJ.e): cho tdng cac gia tri trong thudc tinh s6 (cft) A cua
quan hé R xét trén nhi*ng bo thod diéu kién e,

Sum(RJ,e) =Sum(R(e)M) = vy 't.A.
leR

m' sat(t.e)
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2.16. Cai dat ham Count{Rié)\ cho s6 lwgng cac b thoa diéu kién € trong quan ho /

2.17. Cai dat ham AvgiR, A, €)'. cho trung binh cdng cla céc gia tri khéns nhat thic
khéac nhau trong thudc tinh s6 (c6t) A cua quan hé R xét trén nhitng bd ihoa diéi
kién e.

2.18. Cai dit ham Maxe(R, A, e)\ cho gia tri 1oén nhat trong thudc tinh A cla quan ty
R xét trén nhirng b thoa diéu kién e.

2.19. Cai dat ham Mine[R, A, <. cho gia tri nhd nhat trong thudc tinh A cltia quan hi
R xét trén nhirng b0 ihoa diéu kién e.
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Chuong 3
NGON NG HOI SQL

(Structured Query Language)

Tom tat ly thuyét

SQL (Structured Query Language - Ngdn ngtt hoi cé cdu tric) la ngén ngi
trich di¥ liéu trong CSDL thudc I¢p ngdn ngi cac phép tinh trén bd. Bay la ngdn ngit
thé hé 4, duoc thiét ké va st dung dé mod ta két qua can tim chi khdong thién vé
phwong thirc tim.

C4u trac chinh cia SQL c6 dang
SELECT [DISTINCT/UNIQUE] X
FROM Ri, R2,...,Rp

WHERE e;

trong d6 X la danh sach cédc thudc tinh cia quan hé két qud, RIf
R2, . . ., Rp la cac quan hgé, e la diéu kién. CAu truc trén tucmg dwong véi biéu

thirc dai sd quan hé
(Ri* R2*. . .*Rp) (e) [X]

trong do phép « dwon hiéu la phep4tot,noi ed.dién kign. Digu kién nay duoc
xac dinh trong muc WHERE.
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Céc tir khoa va ky hiéu

* - danh sach day du cac thudc tinh

IN - la phan tlr ctia

NOT IN - khong phai la phan ti cua

ANY - mot phan tr, mot xudt hién, chi can mot
ALL - v6i moi

AND - phép nhéan logic

OR - phép cdng logic

NOT - phép phu dinh

ORDER BY DESC/ASC - s&p giam/tang

GROUP BY - nhom theo

CONTAINS - chtra

UNION - hgp hai quan hé twong thich
INTERSECTION - giao hai quan hé twong thich
DIFFERENCE/MINUS - trir hai quan hé twong thich

EXISTS - cho gia tri True néu biéu thirc sau n6 chira it nhat mot bd. nguwc lai
cho giéa tri False (nén hiéu la c6 mot).

Cac ham trén coOt

COUNT - cho S0 lwgng phan tir cua cot
SUM - cho téng céc tri trong cot

MIN - cho gid tri nhd nhét trong cot
MAX - cho Kiatri 1¢n nhat trong cot

AVG - cho eié tri trung binh cdne cua cot

Bi danh la c4c dinh danh dat thém cho mot quan hé dé tién dune

Bai tap

Céc bai tap lién quan dén CSDL Thuc tap gdm ba quan hé nhy da mé la
trong chwona vé dai s6 quan hé.

SV(SV#, HT, NS, QUE, HL) .' * ‘e
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DT(DT#, TDT, CN, KP)
SD(SV#,DT#,NTT,KM, KQ)
V6i mbi cau hoi, yéu cau tra 1oi bdng mot biéu thic SQL.
3.1. Danh sach kem ma céc sinh vién tré (dw6i 18 tudi) va hoc kha/gidi (HL > 8.5)?
3.2. Théng tin vé cac dé tai dwgc cdp kir 1 phi trén 10 triéu dong?

3J. Danh sach kém ma cac sinh vién tre (dudi 18 tudi), hoc va thwc tap déu dat loai
kha/giéi (HL > 8.5 va KQ > 8.5)?

3.4. Danh séch cac chd nhiém d& tai c6 sinh vién qué & Ha N§i tham gia?
3.5. Danh sach kem ma céac sinh vién hoc gidi hon cac sinh vién Ha Ngi?

3.6. Diém trung binh cua cac sinh vién Ha Ngi?

3.7. T6ng s6 doan dwdng thuc tap theo dé tai 5?

3.1\ Tdng s0 sinh vién di thuc tap?

3.9. S0 tinh ¢6 sinh vién dén thyc tap theo dé tai 5?

3.10. Danh sach céc tinh va s sinh vién qué ¢ tinh d6, nhém theo QUE?

3.11. Céc d@ tai c6 trén 10 sinh vién dang ky tham gia?
*3.12. DUng SQL dé biéu thi cac phép toan cla dai s quan hé:
a)R(e) b)/?[A] c)R*s d)R+S e)R&s f)R-S
3.13. Cho thdng tin v& nhitng sinh vién sinh trwéc nam 1973, qué Hai Phong?
3.14. Cho danh sach cac tinh c6 sinh vién dén thuc tap?
3.15. Cho biét cac dia diém thuc tap xa truong (KM > 100) clia de tai so 7?
3.16. Cho théng tin vé viéc thuc tap tai Nha Trang cla cac sinh vién?
*3.17. Cho danh sach kém mad sinh vién thyc tap tai qué nha?
3.18. Cho thdéng tin vé cac dé tai c6 sinh vién thyc tap?
3.19. Cho biét méa cla cac dé tai khong cd sinh vién nao tham gia?

3.20. Cho biét ma cua nhirng de tai c6 kinh phi 1.5 triéu va nhirng dé tai cé kinh phi
trén 2 triéu?
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3.21. Cho biét ma cua nhi*ng sinh vién du6¢i 24 tudi thuc tap kha (cé diém két qua
trén 6)?

*3.22. Cho danh séch cac dé tai c6 sinh vién hoc gidi nhat 1¢p tham gia?
*3.23. Cho danh séch céc dé tai khdng cé sinh vién hoc kém nhét I6p tham gia?

*3.24. Cho danh sach kém ma nhitng sinh vién thyc tap theo dé tai c6 kinh phi I6n
hom mét phan ndm tdng kinh phi cdp cho céac dé tai?

*3.25. Cho danh sach kem ma cac sinh vién cé diém hoc tdp cao hon diém thuc tap
trung binh cla dé tai mé s6 4?
*3.26. Cho quan hé R(U). Hay dung SQL dé sinh ra quan hé rong S(U))?
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Chuwong 4

PHY THUQC HAM

Tém tét ly thuyét
Cho tap thudc tinh u. Métphu thuéc ham (PTH) trén u la céng thirc dang
f: X>Y. X Kcu

Cho quan hé R(U) va mét PTH y. X — Ytrén v. Ta n6i quan hé R thoa PTH
/ hodc PTHf dlng trong quan hé R va viét Ry), néu hai b9 tuy y trong R gidng
nhau trén X thi ching ciing giéng nhau trén Y,

R(X->Y) <> (Vm.vé/?): (ud(= vI0 => (u.Y=V.Y)

Néuf. X — Y la mot phu thudc ham trén u thi ta néi tap thudc tinh Yphu thudc
(ham) vao tap thudc tinh X, hodc tap thudc tinh Xxac dinh ham tap thudc tinh .

Néu Y khdng phu thudc ham vao X thi ta viét X !-> yhodc -i(X->Y).

Cho tap PTH F trén tap thudc tinh u. Ta n6i quan hé R(U) thoa tap PTH F,
va viét R(F), néu R thoa moi PTH trong F: R(F) <>(V / e F): Ru)

Cho trwdc tap thudc tinh u, ky hiéu SAT(F) la tap toan thé cac quan hé trén
u thod tap PTH F.

Cho tdp  cac quan hé trén u, ky hiéu FD(Hi) la tap cac PTH trén u duing
trong moi quan hé cua "J.

Cho tap PTH F trén tap thudc tinh u. Bao déng clia F, ky hiéu F * la tap nho
nhat cac PTH trén u chira F va thod cac tinh chat F1 - F3 cuia hé lién d& Armstrong
A° sau day:

VI, Y, Zc U

FI. Tinhphdnxa: NéuX 3 Y thi A—»y 6 F*

F2. Tinh gia lang: Neu X—Y e F *thi XZ—=YZe F*
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F3. Tinh bic cAu: Néu X — YeF *\aY —»z e F*thi X »z € F*

Chay

Cac PTH c6 vé trai chia vé phai nhu md ta trong (F1) dugc goi la Iam
thudng. Cac PTH tam thudng thod trong moi quan hé.

Suy dan theo tién dé (suy dan logic)

Ta n6i PTH/ dwoc suy dan theo tién d& (hodc suy dan logic) tir tap PTH F va
ky hieulaF E/ néu/ €F*: F u/ </ e F*

N6i cach khac/ dugc suy dan theo tién dé tir tap PTH F néu xudt phat tir F,
ap dung cac luat F1, F2 va F3 cla hé tién d& Armswong sau hitru han lan la sé thu
dwoc PTHI.

Taviét F 1 = /dé& biéu thi tp PTH F khong dan logic ra dwgc PTHf.

Bao déng cua tap thubc tinh

Cho tap PTH F trén tap thudc tinh u va mot tap con cac thudc tinh X trong u.

Bao ddng cua lap thudc tinhX, ky hiéu X* la tap thudc tinh
x*= {A eu IX -*AeF*}

Thuat toan tim bao déng ctia mot tap thudc tinh

Cho tap PTH F trén tap thudc tinh u va mot tap con céac thudc tinh X trong u.
Pe xac dinh bao dong cla tap thudc tinh X, X *ta xuét phat tir tap X va bé sung dan
cho X céc thudc tinh thudc vé phai R cla cdic PTH L -» R € F thoa diéu kién L ¢ X.
Thuat toan sé dirng khi khong thé bo sung thém thudc tinh nao cho X.

Suy dan theo quan hé

Cho tap PTH F trén tap thudc tinh o va/la mot PTH trén u. Ta noi PTH/
dugc suy dan theo quan hé tir tap PTH F va viét F |-/, néu moi quan hé R(U) thoa F
thi R cline thoa/: F |- / <> SAT(F) C SATUY).

Cho tép thudc tinh o va tap PTH F trén o, ta dinh nghia F * la tap toan bd
cac PTH/ dugc suy dan theo quan hé tir tap PTH F

Fe={f.x >Y\X,YcU, F F/ }
Taviét F !'|-/dé biéu thi l&p PTH F khong dan theo quan hé ra dwoc PTH/
Binh ly (Tinh du va chat cua hé lién de Armstrong)
F*=F~*
N6i cach khéc, suy dan theo quan hé v& suy dan theo tién dé la moc tirc la
Fh/ « F' -
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Quy wéc gian luoc
Ta thuong viétX —VYthay vivietX —=Y6 F*hodc F £ X -> V.

Bai toan thanh vién
Cho tap thudc tinh u, mot tp cdc PTH F trén Uva mot PTH X -> Y trén u.
Héi raing X -> Y € F* hay khong ?

Pinh ly
X ->Ye F*khivachikhiYc X*.

Lugc do quan hé

Lugc d6 quan hé (LBDQH) lamot capp = (o /), ong d6 U la tap hiru han
cac thudc tinh, F la tdp cac phu thudc ham trén u.

Quy uéc

Trong truong hop khéng chi rd tap PTH F, ta xem LDQH chi la mot tap hiru
han céc thudc tinh u.

Bai tap
4.1. Cho quan hé R{A,B,CyD) nhu sau

R(A B ¢ D)

oo o
NN e
< X< X
kNN

Cho biét R théa nhitng phu thudc ham nao trong so cac phu thudc ham liét ké duéi day?
A—yA f2A—>B, fi. A—c, f4AC—C, A —D,6:D—A

4.2. Viét thuat toan tim bao déng cua mot tap thudc tinh.
4.3. Chitng minh linh ddng dan (chat) ctia hé tién de Armsirong A° , tlkc lachirne
minh F'cF* theo sa dd sau:

Cho tap thudc tinh u. cac tap con thudc tinh X, Y,z cu. Chitngminh véi moi
quan hd R € REL(U), ta co

F1 Néu Ycz X thi R(X -> ) (tinh phan xa)
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F2. Néu R(X- >y) thi R(XZ — yz) (tinh gia tang)

F3. Néu R(X —= K)yva /?(y —Z) thi /(A" — Z) (tinh bac cau»

4.4. <hing minh tinh du cla hé tién d& Armstrong A° tlc la chirne minh
F* cF* theo so d0 phan chiing sau day:

Ching minh rang néuy. X —Y £ F* thi / t F *bang cach chira IT
quan hé R(w) thod céc PTH trong tap /m'(tham chi trong F*) nhuwng khong thod PTH /
Chay: Quan hé R xay duyng nhu trén dugc goi la quan hé Armstrong.

4.5. Cho tap thudc tinh u va cac tap phu thudc ham F, G trén u. Chirng minh
a) Néu F ¢ Gthi SAT(F) g SATXG)  b) SAT(FG) =£41\F) 0 SAnG)
4.6. Cho tap thudc tinh u va cac quan hé R va 5 trén u. Chimp minh
a) FD(R+S) C FD(R)n FDiS) b)R £ 5=>FD(R)2 FD{S)
Tim thi du chirng t6 FDiR+S) ¢ FD(R ) n FD(S)
4.7. Cho tap thudc tinh u, tap phu thudéc ham F rén u va tap cac quan hé 9? trén
Chirng minh
a)Fc FDIiSATL(F) b) 91 C SATXFD('X))
c) SAT(FD(SAT(F))) =SAT\F) d) FD(SAT(FD{"))) = FD(R)
4.8. Sir dung ba tién d&8 Armstrong dé chiing minh céc tinh chat F4 -F11sau day:
V6&i moi tap con X, Y, z, Vcla u va vai moi thudc tinh A trone U:
F4. Tinh tya b&c cau: Néu X—Y, YZ- *y thi XZ—V
F5. Tinh phan xa chdt: X—X
F6. MG wng Vé tri va thu hep véphai”. Neu X-*Y thi xz —»Y V
F7. Cong tinh day du:  Néu X—y va Z—»Kthi XZ-+YV
F8. M& rong Vé trai: Neu X—»Y thi XZ—=Y
F9. Cong tinh & véphdi: NEu X—=Yva At>z (hi X—=*YZ

7 10. Bo phan J véphdi: Néu X-+YZ thi-Y—K

FI 1 Tinh lich luy: Néu X—YZ, Z*>AV thi X—YZA
4.9. Chr anh xa déng/ P(U) —P(u) trén tap hitu han Ii. Ngoai ba tinh chét (Cl HC
dugc rj dung 1dm tién dé cho cac anh xa déng, chirng minh céc tinh chat IC4HCI
sau <4y cla anh xa déna (xem bai 1.35):

VA, Y€ P(v)

(C4) JIXY) Y)

(C5) fiX"Y) c f(X)r\fiy)
(C6) ftjixX)Y)=j{Xj{Y))=FtXY)

China minh phép toan 1dy bao dong cla tap thudc tinh la mét anh xa aon,

thoéa céac tinh chat sau:
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1. Tinhphanxa: X *2 X

2. Tinh don diéu: néuX C. Ythi X *c Y *
3. Tinh luy dang: X** = X*

4. (XY) 3 X*Y*

5. (X*rI*=(XY*)*=(XY)*

6. A'-~Kkhi va chi khi Yq X*

7. A'-frKkhi ya chi khi Y * A x*

8 XOSXAIXNX

9. X* = Y* khi va chi khi X-+Yva Y ~x

Tong két cac tinh chat ctia PTH

Céc bai tap 4.10-4.13 duwéi day lién quan dén céc tinh chat F1-F11cla cac PTH.

Cho tap thudc tinh u. V&i moi tap con céc thudc tinh X, Y,z va Vtrong u
va v6i moi thudc tinh A trong u ta cé:

F1 Tinhphanxa: Néu YcXThiX—t Y

F2. Tinhgiatdng: NEuX —Y thixz -> Y2

F3. Tinh bac cau: NeuX = YvaY—z thiX —z

F4. Tinh twa bac cau: Néu X-*Y, YZ—V/ thi XZ—V

F5. Tinhphan xa chat: X—X

F6. M& rong vé trai va thu hep véphai: Néu X =Y thi xz -* Y \V

F7. Cong tinh day du: Néu X-+Y vazZ->Vthiy z—=yv

F8. Md& rong vé trai: Néu X->Y thi XZ—Y

F9. COng tinh & véphai: Néu YvaX—Z thi X—=YZ

F10. Bo phan & véphai: Néu X—YZ thi X—=Y

F 11 Tinh tich luy: Néu *->YZ, Z-M V thi X->YZA
4.10. Chiing minh rang hé tién dé B° = {F5, F10, FI 1} tuong dwong voi hé tién dé
Armstrong A°.
4.11. Chéng minh rang hé tién dé s° = {FI, F4} twomg duong véi hé tién dé
Armstrong A",
4.12. Chitng minh rdng hé tién d& D° - {F3, F5, F6, F7} tvong duong v&i hé tién dé
Armstrong A° .
4.13. Ching minh rdng hé tién d&8 M° - {F4, F5, F8} tuong dwomg voi hé tién dé
Armstrong A°.
4.14. Cho LPQH p = (L',F) véi u = ABCDE,
F= i A—c\BC —=D, D —¥E,E—A } Tinh
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a) (AB) * b) (D) *- D*

4.15. Cho LDQHP = (U,F) v6i 0 = ABCDEG,
F—{B—>c, AC—D,D —>G,AG -* E }. Cho biét
a) AB->G e F* ? b) BD -> AD e F* ?

Tom tét ly thuyét
Phu

Cho hai tap PTH F va G trén cung mdt tap thudc tinh u. Ta néi F suy dan ra
duoc G, ky hieu F ~ G, néu (Vg e G): (F E g).

Ta néi F twong ducmg voi G, ky hieu F=G,néu F EGva G EF.

Néu F =G tanéi G la mot phii cla F.

Ky hiéu

« F'.u G: F khong suy dan ra duoc G.

e F!=G:F va Gkhdng tvong dwong.

Cho tap PTH F frén tap thudc tinh u va X la tap con cla u, ta dung ky hiéu
X* trong truong hop can chi rd bao déng cla tap thudc tinh X 14y theo tap PTH F.

Phu thu gon ty nhién

Cho hai tap PTH F va G trén cung mét tap thudc tinh u. G laphu thu gon Iy
nhién clia F néu
1) G la mdt pht clia F, va
2) G c6 dang thu gon tv nhién theo nghTa sau:
a) Hai vé trai va phai clia moi PTH (rong G r&i nhau (khdng giao nhau)
b) Cac vé trai clla moi PTH trong G khac nhau d6i mot.
4.16 Ching minh rang néu F va G la hai tdp PTH trén cling mét tap thudc tinh u thi
F = G khi va chi khi (V Ic [/): (X *=XG".
4.17 Cho tap PTH Ftrén tap thudc tinh u. Chitng minh F =F*,
4.18Cho cac tap con X, Y, z, Vvamot thudc tinh A cua tap thudc tinhL. Xacdinh
mot trong cac quar. hé cao nhdtcac cdp tdp PTH sau day bang cach dat diu E
hodc ddu —vao chd ddu ? Giai thich vi sao.
a {X->VY,z-+V}? \xz YV}
b) iX->n ? {X->Y-X)
c) [X->n ?[XZ ->Y)
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a) iX-> Y, Y=Z}? {X->Z}
e) {X->Y,YZ->V)? {XZ-* V)
0o IX>vY)2 {Az-> Y-V)
g ¥-> Y. X-*Z} 2 {X-» YZ)
hy iX7 YZ)? {X->y)
)y u-* YZZ AV)? {X-> YZA}
4.19 Xay dyng thuat toan tim phu thu gon tw nhién cua tap PTH F.

Pha khéng dw

Cho hai tap PTH F va G trén tap thudc tinh u. G dwgc goi la phu khong dw
cla F néu

1) G 1a mot phd cla F, va

2) G c6 dang khong duv theo nghfasau: (Vge G): G-{g} '= G
4.20 Xay dung thuat toan tim phu khong dv ctia tap PTH F.

Pha thu gon
a) Cho hai tap PTH F va G trén tap thudc tinh u. G duwgc goi la phu thu gon
tréi cua F néu
1) G la mét phu cla F, va
2) Khong thé bo bat ky thudc tinh nao khoi vé trai cla bat ky PTH nao trong
G ma van gilt dvoc tinh tvong duong
(VX—VeG ,VAeX): G - {X->Y) u {(X-iA})->r} \=G
b) G dwoc goi lapha thu gon phdi cla F néu
1) G lamot phl cua F, va
2) Khong thé bd bat ky thudc tinh nao khoi vé phai cta bat ky PTH nao trong
G ma van gilr dvgc tinh twong dwong
6 G, Vviey):o-{*4r}u{*->(K-{*"})} 1=G
c) G duwoc goi laphi thu gon cla F néu G dong thoi laphu thu gon trai va thu
gon phdi cua F.
4.21. Xay dung thuat toan tim pha thu gon trai cla tap PTH F.
4.22. Xay dyng thuat toan tim phd thu gon phai cta tap PTH F.
4.23. Xay dyng thuat toan tim phu thu gon cua tap PTH F.
4.24. Xay dung thi du ching to v6i tap PTH F sau khi thyc hién so do dugi day thi
H van chua phai la phd thu gon phai:
o\ TVin nnn nhai F rté thll rtirrrc tdp PTH G
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b) Thu gon trai F dé thu duoc tap PTH H.

Pha toi tiéu (Uliman J.)

Cho hai tdp PTH F va G trén tap thudc tinh u. G dwgc goi 1a pha 16i néu
cla F néu

1) G lam6t pha thu gon cua F,

2) vé phai cua moi PTH trong G chi chira mot thugc tinh,
4.25. Xay dyng thuat toan tim phu tdi ti€u clia tap PTH F.

Phu thudc day du

Téap thudc tinh Y e: u dwgc goi la phu thudc day duvao tap thudc tinh
X C u, va duwgc ky hiéu laX +— Ynéu

1) va 2) (VA eX):X-{A) I->Y
4.26. Chirng minh rana véi moi tdp PTH F Irén u ludn ton tai mdtphUG cla F sao
cho moi PTH trong G déu la phuy thudc day du.
4.27. Xay dyng thuat toan tim mot phu dav du cua tap PTH F.

Phu thudc bdc cau
Tap thudc tinh Y ¢ u duwoc goi la phu thudc bac cau vao tap thudc tinh
X C u, vaduwoc ky hiéu 14 A'%—> Y néu
(3Zc U: Y-Z*0, X-+Z, z X , z-*Y.

Neu X —» Yva Y khong phu thudc béc cau vao X thi ta néi Yphu thudc truc
liép vao X vaky hiéu laX *~.

Phu thudc manh, yéu va déi ngau

Cho tap thudc tinh u va hai tap con cac thudc tinhy, Yc u.
Quan hé R(w) tridaphu thuoc manh X (s)—> ynéu vei hai bd tuy V. \a Vtroni
R gidng nhau tai mdt thudc tinh A nao d6 trong X thi hai bd d6 eidna nhau trén >
VuVeR BA eX: UA=VA=UY=VY)
Quan hé Riw) thoa phu thudc yéu X(iv)— Y néu vé6i hai bo tuv> </ va \
trong R eiong nhau trén X thi hai bo dé eidng nhau tai mot thudc tinh B 030 do cua )
VI,VeR: (iiJC=vlO =>(35 6 Y:UB=VB)
Quan hé Riw) théaphu thudc ddi ngau X {d)— Ynéu véi haibd tu> V IIVi
Vtrong R aidna nhau tai mot thudc tinh A nao d6 cua X thi hai bd rt6 oidr?
mot thudc tinh B nao dé cla Y.



Nguyé&n Xuan Huwy, Lé Hoai Bic 29

\% U VER. (3A eX: UA=vJ]) =>(3 5eY:.UB =VB)

4.28. Cho quan hé R trén u va céc tap con thudc tinh X, Y cuau. Chéng minh:

a) R(X(j)=>Y)=>R(X-*Y) b) RUT-* Y) =>R(X (w)-+Y)

¢) R(X(d)—=Y) =>R(X(w)-+Y) d) R(X(s)-> >0=>R(X(d)*>Y)
4.29. VGi moi tap con thudc tinh X, Y, z va thudc tinh A cla tap thudctinh u. Bién
cac ky hiéu/ s, »whodc d thay cho ddu ? dé khang dinh céc tinh chatcao nhét cla
cac phu thudc: ham, manh, yéu hodc d6i ngau sau day:

1 Tinhphan xa: Néu X~D Ythi X (?)— V.

2. Tinhgiatang-. Néu*(?)->« Y th\xz (?)-> YZ.

3 Tinh b&c cau: Néu *(?)-» Yva /(?)-> A thi X (?)->z .

4, Tinh twa hac cau: Néu X (?)->Y, YZ (?)-> Vthi AZ(?)-> V.

5. Tinhphan xa chat: X (?)—=X.

6. MG rong vé trai va thu hep véphai: Néu X (?)— thi xz (?)—} 1K

7. Cong linh day du: Neu X (?)->yvaz (?)-> Kthi (?)-»yK

8. M& rong Ve trai'. Néu xuT)—>Ythi XZU?)—Y.

9. Cong linh & véphai: NéuX \ a X U ? ) —Z thi X (?)—=YZ

10. B phan & véphai: Neu X (?)—yz thi X (?)—K

11. Tinh lich lu§: Néu X(?)->YZ, z (?)-M V thi X(1)">YZA.

Khoéa cua luvgc do quan hé

Cho LDPQH p = (U,F). Tap thudc tinh K ¢ .11 dwgc goi la khod clia LD p néu
(i) K*=u
(i) VA eK: (K- {Ah+ * u
Hai diéu kién trén twona duwcma voi
("K->u
(i VA GK: (K- {/ih) -=> u
Néu K thoa diéu kién (i) thi K duvgc goi la mot siéu khoa.
Thudc tinh A e u dwoc gui la thudc linh khoa (nguyén thuy hodc co s¢) néu
A c6 trone mot khoa nao ddy. A dwoc goi la thude tinh khdng khoa (phi nguyén thuy
hodc th cap) néu / khong cé trong bat ky khoa nao. Cho LDQH (U.F), ta ki hiéu
UK a tap tac thudc tinh khéa va o,, la tap cac thudc tinh khone khoa.
Chay: Trong mot so tai liéu thuat nglr khoa duoc dung theo nehfa siéu khoa
va thuat ngir khoa toi tiéu dwgc dung theo nghia khoa.
bai tap
4 J-—flm mnt Ili6a cua LDQH.
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4.31. Cho LE>QH p. Biét p c6 mdt khdéa K. Hay xay dung thuat toan tim mdl khc
thr hai M cua p. Néu p khong c6 khoa thtr hai thuat toan cho két qua 1a mot ti
rong.
4.32. Xay deng mot LDQH c6 5 thudc tinh ABCDE, mbi thudc tinh la mot khe
433. LBQH cé 5 thudc tinh c6 thé co tdi da bao nhiéu khda? Cho thi du.
4.34. Xay deng mdt LDQH c¢6 5 thubc tinh A, B, ¢, D, E va chi ¢c6 mdt khda du
nhat.
4.35. (Nguyén Xuan Huy) Cho K 1a mét khéa cuia LPQH p = (UJ7). Chirng min
rang v&i moi tap con X cia Ktaco: X *n K =X.
4.36. (L& Vin Bao, Nguyén Xuan Huy, Hd Thuan) Cho LBQH p = (Uf). Goi M1
giao cla cac khoéa cliap. Chirng minh rang

M =u- u (R-L)

L-*ReF

4.37. (L& Van Bao, HO Thuan) Cho LDQH p = (U,F). Goi M la giao clia cac khd.
cliap. Chirng minh rang p c6 mét khda duy nhat khi va chi khi M *= u.
4.38. Cho tap thudc tinh U véi n phan tir. Chirng minh‘rang c6 thé xay dung )
PTH F sao cho LDQH p =(UJ7) c6 sb lvgng khéa ding bang

trong do toan tor Ld cho ta can nguyén duwéi cla s6 nguyén x, C- 12 t6 hol
chdp m cua n phan tb.
4.39. Tim tap thudc tinh nguyén thuy cla LDQH sau:

p =(U,F), v =ABCDE,

F= {AB-» ¢, AD B B->D).
4.40. Khang dinh hodc bac b6 tinh ding cua cac ménh dé sau:

a) K Q u lamot khoa khi va chi khi K +—u (phu thugc day di)

b) Hai khoa khac nhau cia mt LBQH khong giao nhau.

¢) Hai khod khac nhau cia mgt LBQH khong bao nhiu.

d) Moi LDQH déu c6 it nhat mot khoa.

€) Ton tai mot LDQH khong c6 khoa nao.

0 S6 khoé ctia mgt LDQH khéng thé 16n hon s6 thudc tinh

g) U khdne thé la khoa clia LBQH (u, F).

h) Moi LDQH khone thé c6 hai khoa don tirc la khod chi gém moét th _ ¢ tinh
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CHUAN HOA

Tom tat ly thuyét

Phép tach
Cho lvgc d6 quan hé p = (U,Fi Mot phép tach trén 1ap thudc tinh u la mot
k

ho cac lap con clia u, p = (X/, Xi....Xk) théa tinh chat: u X i =u.

Phép tach p = (X/, X2...J<K) trén tap thudc tinh u dwoc goi la khong ton that
(hodc khéng mat théng tin) ddi véi tap PTH F néu
v R(U) e SAT(F): R[X,) *R[XZ] * .. *R[XH =R
Nguwoc lai, néu khone tbn tai dang thirc thi ta goi p 1a phép tach ton that.

Kiém tra tinh t6n that clia phép tach bang ky thuat bang

Algorithm Lossless_Join_Testing
Input
- LbQH p = (u,F)
- Phép tach p = (XIf x2...,xk)
Output
e True, néu p la mdt phép tach khéng tén thit
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Method
1 Khéi tri: Lap bang T véi cac cot la cac thudc tinh wong L \a k dong,
mdi dong (ng v&i mot thanh phan cua X, tfong p: Dong 1 chua céc ky
hiéu phan biét (KHPB) aj (rng v6i cac thudc tinh A, oong X \a cac ky
hiéu khong phan biét (KHKPB) bj (*ng véi cac thudc tinh A wong U-X
Cha y rdang moi K.HPB trong c0tj cua T la gidbng nhau va bang a con moi
KHKPB trong bane T Ilc dau la khac nhau.
2. Suwa bang: Lap dén khi bana T khdne con thay doi:

Van dung cac F-luat dé bién doi bang nhu sau:

V&i méi PTH L —>R tronc F, néu trone bang T c¢6 chi*a hai done uva V
giébng nhau trén L thi sira cac ky hiéu clia china cho gi6na nhau trén moi
cdt A eR tronc bang T nhuv sau:

a.  néu UA = V.A: khong stra,

b. néu mot tronc hai ky hiéu U.A hodc V.A la KHPB thi >ua moi xuét
hién trona bana ctia KHKPB thanh KHPB do.

c. neu ca hai ky hiéu UA va V.A déu la KHKPB thi sva mui xuét
hién trone bane clia ky hiéu c6 chi s6 thi nhat I6n hon thanh ky
hiéu thi hai.

3. Kct luan: Goi bang két qua 14 T*.
Neu T* chra mot déna toan KHPB thi return True néu khdnc
return False,
end Lossless_Join_Testing.
Bai tap
5.1. Ching minh rang néu .¥->}'\aXr\Y= 0 thi phép lach (AT. U-Y) la khdn2 ton that.
5.2. Dune ky Giuat bana dé kiém tra tinh ton that ctia cac phép tach sau:
a) p=(UF).u=ABCD, F=\A -*B,AC—-D) P=(AB.ACD |
b) p =<\F). u = ABCDE.
F=\A-»v.B->c,c->D,DE->c, CE->A)
p =(AD. AB, BE. CDE).

Cac dang chuan

LPQH p = (L.F)duwogc eoi la LD

a) dang chuan i (1SF) néu moi thudc tinh trong u déu khéna phi: i GiVK:
tinh phic hop.

b) dang chuan 2 (2SF) néup la LD INF \a moi thudc tinh khong kh'<a déu
phu thudc day dd vao moi khoa.
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¢) dung chuén 3 (3i\'F) néu p la LB INF va moi thudc tinh khdng khoa déu
phu thudc truc tiép vao moi khoa,
VA e 00,VK eKeyip) :K**>A
d) dang chnan 3 (3NF) néu p la LD 1AF va moi PTH khona tam thudne
X—A A la thudc tinh khong, khéa déu cho ta X Ia mét siéu khoa,
V (X-+A. Ae U0-X)'=> =U
e) dang chuan Boyce-Codd (BCNF) néu p la LB \NF va moi thudc tinh déu
phu thudc truc ti€p vao moi khoa,
VAeo,VKEKeyip) :K*->A
0 dang chuén Boyce-Codd (BCNF) néu p la LB \NF va moi PTH khone
tam thwong X—}'déu cho tax\a mot siéu khda.
VCE—=Y. Y—X* 0 >=Xx*=uU
Sw do twolig quan gilra cac dang chuén
BCNF =>3NF =>2NF

Thuat toan chuan hoa 3NF khong ton that va bao
toan PTH

Algorithm 3NF
Function: Chudn héa 3NF khong t6n that va bao toan PTH.
Input: LBQH p = U,P)
Output: Cac LPQH 3NF (UI.,KI), (U2,K 2 (Us ,Ks) thoa
VReREL(u) : R [UIT*R[U2]*. . *R[Us] = R
KI, K2,..., Ks - khod cla cac luvgc do tuwong (ng
F = ui=l_-s(F+[Ui])

Method
1. Tim mdét pha t6i tiéu cla F:
G = {KI -> A1,K2 _. A2 .._.. Km ~  Am}
2. Ghép cac PTH cb6 cung vé trai trong G dé thu duwoc
phit G = (KI = XI, K2-> X2, , Ks = Xs}.

3. // Xét phép tach o = K1X1l,...,KsXs). Néu o

// chua mdét siéu khdéa nao do
// cua p thi return {(KXX1,KI),...,( KsXs,Ks)}
// néu khong return {(KiX1,KID),...,(KsXs,Ks),
//  (K,K)} voi K la mdt khoéa cua p.

construct o = (K1X1,K2X2,..., KsXs);

for each component V = Kixi in o do

if V* = u then//V = Kixi la siéu khoéa
return {(K1X1,K1), ...,(KsXs,Ks)};
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endfor;
K = Key u, P ;
return {(K1X1,K1), ...,(KsXs,Ks), (K,K)};
End 3NF.
5.3. Mot lvgc do quan hé & dang chudn 3 va c6 mot khoa duy nhat cé ihé ¢ dang
chuén Boyce-Codd khong? Vi sao?
5.4. Xac dinh va giai thich dang chuan cao nhét cia LDQH sau:
p=(o.F); u=ABCD, F=1A-*C D-*B c->ABD }
5.5. Chiing minh rang mét LDQH ¢ dang chuan 3 thi dong thoi ¢ dang chuan 2.
5.6. Ch*ng minh rang mgt LDQH & dang chuin BC thi dong thoi ¢ dang chuan 3.
5.7. Chuén hoa 3NF CSDL Thuc tap:
SV(SV#, HT, NS, QUE, HL)
DT(DT#, TDT, CN, KP)
SD(SV#, DT#, NTT, KM, KQ)
vGi cac tap PTH sau:
FSV = {{SV#} -> {HT, NS, QUE, HL}}
FDT = {{DT#} -» {TDT, CN, KP}}
FSD = {{SV#, DT#} -» {NTT, KQ}, {NTT} -> {KM}}
5.8. Chuan hoa 3NF LDQH p = (U,F) sau:
u = MLTGSDP,
={M->T,GP->M,GT->p, MS->D, GS->p}
vGi ngit nghia sau:
M: Mbn hoc chuyén dé
L: Lop chuyén dé
T: Thay - gido vicn phu trach chuyén dé
G: Gio hoc chuyén dé
S:  Sinh vién theo hoc chuyén dé
D S6 dang ky cla sinh vién trong chuyén dé dé
Phong hoc danh cho chuyén dé
M—»T: Mbi chuyen dé c6 mot thay phu trach
GP —M: Tai méi ¢idi diém, mdi phong hoc dwoc danh cho khéng qua mét mén
GT —P: Tai mbi thoi diém, mbi thay day trong khoni: qua rndt phone hoc
MS — D: Mai sinh vién tham gia chuyén d& nao thi dugc cap mot ma sé ghi
danh theo chuyén de dé.
GS — P\ Tai mbi thoi diém, mbi sinh vién c6 mat Irone khéng qua mot
phong hoc.
5.9. ¢ hitng minh sy twone dwong cua hai dinh nghiaeva/ vé BCNF
5.10. Chrng minh sy twcme dwong cua hai dinh nghifacvad vé 3NF.

o 1%



Phan 2

MOt sO dé thi

35






37

be 1

DE THI TUYEN CAO HOC
Pai hoc Thai Nguyén nam 2002

Moén: Co s& cong nghé thong tin,
Th&i gian 180 phat, khéng tham khao tai liéu

DE bai gobm 6 cau, trong d6 2 cau 5 va 6 c6 ndi dung vé co s& di lieu
quan hé va chiém thoi gian 90 phut, diém téida 5 *:

Cau 5. a) binh nghia quan hé, phu thudéc ham.

b) Phat biéu hé tién dé Armstrong va tinh dang cla hé tién dé nay.

c) Dinh nghta lvgc d6 quan hé va khoa cla lwgc doé quan hé.

d) Phat bi€éu bai toan thanh vién déi voi lwgec dd quan hé va két qua
lién quan t&i bai toan thanh vién.

Cau 6. a) Trinh bay thuat toan tinh bao déng cta mot tap thudc tinh
trong mot lwgc dd quan hé.

b) Trinh bay thuat toan tim moét kho& cla lwvgc d6 quan hé.

c) Cho Ilwgc d6 quan hé s = (R,F) v&i R = abcdefg
F = {abc -> de, bed -> g, abf -> eg, ce -> fg }

Tim mot khod cua lwvgc do s.
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bé 2

Pé thi tuyén nghién ctru sinh
Vién Cong nghé Théng tin nam 2001, N 1

Cau 1. binh nghia phu thuéc ham, hé tién dé Armswong. Phat biéu
dinh ly vé tinh xac dang va day du cla hé tién dé Armstrong
Cau Il. Cho LBQH p = (U,F) v6i U = ABCDEGH, F={B -> AC,
HD -> AE AC ->BE,E->H,A->D, G -> E}
a) Tim mot khéa cuia p
b) Kiém tra tinh diing dan clia cac suy dién sau day:
- F CG->EH
- F EDGH -> AE
c) Céc tap thudc tinh CGH va ABCG c6 phai la khoa cla lugc do p
hay khéng? Vi sao?
d) Tim thém mot khéa co lwc lvgng (s6 thudc tinh) khac véi lwc luvong
clia khéa tim dwoc @ phan a.
e) Tinh Z = (X-K*)  (V¥)* voi X = ACD, Y = CG va K la mot siéu
khéa cua p.
Cau lll. Pinh nghia cac dang chudn 2NF, 3NF va BCNF cla LDQH.
Tim vi du chi*rng t6 c6 LDQH la 3NF nhung khéng la BCNF va vi du chirng
td c6 LPQH la 2NF nhung khéng la 3NF.

bé 3

Dé thi tuyén nghién ctru sinh
Vién Céng nghé Thoéng tin nam 2001, N2

Cau I. Thuat todn tim bao dong clia mot tap thudc tinh trong LDOH
Cau Il. Binh nghia siéu khoa, khéa ciia LBDQH Thuat todn tim moi
khéa coa LPQH. Cho LPQH p = (UR Vo 1L - ‘-~-

F={B-» AC, HD -» AE AC -> BE, E-* H, A ]
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a) Tim mot khéa cla p

b) HAy thém cho F m6t PTH dé nhan duwc lvgc dd cé dung mét khoa.
Gidi thich cach lam?

Cau lll. binh nghfa cac dang chudn 2NF, 3NF va BCNF clta LDPQH.
Cho LPQH p = (U,F) vé6i U = ABCDE, F = {AB-> CE, BC -> D,
CD -> A}. Kiém tra p c6 la BCNF khong?

Cau IV. Tim mot phu clia cac PTH thoéa trong quan hé R(A,B,C,D) sau day,

A B ¢ D

« b, d d2

@ bi 4 d

°l b3 d d2

 t4 d d2
peée 4

Dé thi tuyén nghién ctru sinh
Vién Cong nghé thoéng tin nam 2002, N 1
Th&i gian 180 phat, khéng tham khao tai liéu

Trong dé thi, tap cac thudc tinh dwoc viét dwdi dang xau ky tw, ky hiéu
XY dwgc hiéu la phép hop 2 tdp X va y, XY = XuV. Thuat ngl*r khoa duoc
hiéu 1a khoa t6i tiéu. CAac tir viét tdt: LDQH - lwoc dd quan hé, PTH - phu
thudc ham.

Céau 1. Pinh nghfa LPQH. Binh nghfa bao déng cla tap thudc tinh
trong LDQH. Thuat toan tim bao déng cla tap thudc tinh trong LDQH.

Cau 2. Cho LBQH p = (U, F) vé&i tap thudc tinh u = ABCDEGH va tap
phu thuéc ham F={CD —H, E—»B, D—->G, BH—»E, CH —-DG, ¢c A}

a. Tim tdp M la giao cla toan bd cac khoa cta p Cho biét p cé dan
mot khoa hay khéng?

b Tap ABD c6 phai la khoa cua p khéng? Vi sao?

c. Tap CH c6 phai la khoa cua p khdéng? Vi sao?
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d. Tinh Z=(X*Y)*n (K*- Y)biét X =CD Y = CH. K la mot siéu
khoa cua p.

Cau 3. Phép tach mot LBQH: dinh nghia phép tach va phép tach
khéng mét thoéng tin. Thuat todn bang kiém tra mot phép tach khéng mat
thong tin. Cho LPQH p nhu trong cau 2. Van dung thuat toan ktém tra phép
phéan tach w du¢i day c6 mat thdong tin hay khdéng?

w = (ABCDE, BCH, CDEGH)

Cau 4. Pinh nghia cac dang chudn 2NF, 3NF va BCNF cua LDQH
So db twong quan gitra cac dang chuan. Xac dinh dang chudn cao nhét cla
LPQH h sau day:

h=U r; u=ABCD,F={D->B, C->A B-»ACD}

Giai thich vi sao?

bé 5

Pé thi tuyén nghién clru sinh
Vién Cong nghé théng tin nam 2002, N 2
Th&i gian 180 phat, khdéng tham khao tai liéu

Trong dé thi, tap cdc thudc tinh dwoc viét dwéi dang xau ky tw, ky hiéu XY
duoc hiéu 1a phép hop 2 tap X va Y, XY = XUY. Thuat ng* khoa dwoc hiéu la
khoa t&i tiéu. Cac tir vist tit: LDQH - lwgc dd quan hé, PTH - phu thudc ham.

Cau 1. DPinh nghia PTH va LDQH. Phat biéu bai toan thanh vtén trén
LDQH. Diéu kién can va du lién quan dén bai toan thanh vién.

Cau 2. binh nghia khoa cta LBDQH. Thuat toan tim mét khoa cua LBDQH

Cau 3. Dbinh nghia thudc tinh khoa (thudc tinh co ban hay nguyén thuy),
thudc tinh khéng khod (thudc tinh thir cdp). Cho LPQH s = (U, F), trong doé

u=ABCD, F={AD-» BC, B-> AD-»c }

a) Tim céac khoa cua s.

b) Cho biét ¢ c6 phai la thudc tinh khoa hay khong?

Cau 4. binh nghia cac dang chuidn 2NF, 3NF va BCNF cua LPQH
So dé twong quan gitra cac dang chudn. Xac dinh dang chudn cao nhat cla
LBQH h sau:

h=(U, F); u=ABCD, F={CD ->B A r o -———
Giai thich vi sao?
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Cau 5. Cho LBQH p = (U, F) véi tap thudc tinh U= ABCDEGH va tap

phu thuéc ham
F={DE->G, H->C, E->A, CG-»H, DG -> EA, D->B}.

a) Tim tap M la giao cla toan bd cac khoa clia p. Cho biét p cé dang 1
kho& hay khéng?

b) Tim 1 khoé cua p.

c) Tap BCE c6 phai la khoa cla p khéng? Vi sao?

d) Hay thém hoac bét 1 phu thuéc ham cho F dé LDPQH cé ding 1 khoa.

bé 6

Dé thi tuyén nghién ctru sinh
Pai hoc Bach khoa Ha Noi nam 2002
(Tuyén nghién ctru sinh hoc trong nwéc va nwdc ngoai)
Th&i gian lam bai 180 phuat,
khéng tham khao tai liéu

Bai 1. binh nghfa: lwvgc dé quan hé, kho& cla lwvgc d6 quan hé. Thuat
toan tim mot khoda cua lwgc dé quan hé.

Bai 2. cho lwvoc d6 quan hé p =(U,F) véi tap thudc tinh U =ABCDEH va
tap phu thugc ham F={BC -»E, D—A, C-» A, AE—-D, BE —=CH}

a) Tim mot khoa K cla lwvgc do p.

b) Ngoai kho& K, lwvgc dd p con khod nao khac khéng? Vi sao?

c) Tap BCH c6 phai la khoa ctia p khéng? Vi sao?

d) Tap BD c6 phai la khoa cta p khéng? Vi sao?

e) Tinh Z = (X*”AY)* n K+- (XuV) véi X = AB, Y = D,K la mdt siéu
khoa cta p

f) Hdy thém cho F mot phu thuéc ham dé p cé ding mot khoa. Giai
thich cach lam.

Bai 3. M0t lvoc dé quan hé & dang chudn 3 va c6 mot khoa duy nhat
y A Hann rhuan Bovce-Codd khdéng? Vi sao?
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bev7

Pé thi tuyén cao hoc nganh GIS

Pai hoc Bach khoa Tp H6 Chi Minh, nam 2003, N1

Mon: Co' s& di¥ liéu

Th&i gian 120 phat, khéng tham khao tai liéu

Trong dé thi, tap cac thudc tinh dugc viét dwéi dang xau ky tw, ky hiéu
XY dwoc hiéu la phép hop 2 tap X va Y, XY = XuY. Céc tir viét tat: LDQH
lwgc d6 quan hé, PTH: phu thudc ham.

Cau 1.

Phép toan trir hai quan hé: DBinh nghia. Thuat toan.

Cau 2.

cua 'j.

a) Binh nghia LBQH.

b) Binh nghfa bao déng cula tap thudc tinh trong LBQH.

c) Thuat toan tim bao déng ctia tap thudc tinh trong LDQH

Cau 3. Cho LBQH p = (U, F) v6 tap thudc tinh u = ABCDE va tap
PTHF={DE-» A, B->c, E->AD }.

a) Tim mot khoa caa lwvgc dd p.

b) Tap BCE c6 phéi la khoa cta p khéng? Vi sao?

c) Tap AD c6 phai la khoa cla p khéng? Vi sao?

d) Lwoc

p con kho& nao nira khéng? Vi sao?

€) Tinh z = (X+Y)* n (K* - Y) biét X = DE, Y = AD, K l4& mét siéu khoa

f

C6 thé thém vao F mét PTH dé thu duwoc lugc dd co diang 2 kr

khong. Gidi thich cach lam?
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bé 8

Dé thi tuyén cao hoc nganh GIS
Pai hoc Bach khoa Tp H6 Chi Minh, nam 2003, N2
Moén: Co s& di¥ liéu
Th&i gian 120 phat, khéng tham khao tai liéu

Trong dé thi, tap cac thudc tinh dwoc viét dwéi dang xau ky tw, ky hiéu
XY dwoc hiéu la phép hop 2 tap X va Y, XY = XuY. CAc tir viét tit: LDQH -
lwvgc d6 quan hé, PTH - phu thudc ham.

Céu 1.

Phép toan két néi ty nhién hai quan hé: Binh nghta. Thuat toan.
Céu 2.

a) Binh nghia LBQH.

b) Pinh nghia khoa ctia LBQH.

c) Thuat toan tim mot khoa cia LBQH.
Cau 3. Cho LPQH p = (U, F) vo&i tap thudc tinh U = ABCDE va tap PTH
F={EA->B, C-»D, A-> BE}

a) Tim mot khoa cua lwgc dd p.

b) Tap CDA c6 phai la khoa cua p khéng? Vi sao?

c) Tap BE co6 phai la khoa cua p khong? Vi sao?

d) Lwgc d6 p con kho& nao nitra khéng? Vi sao?

e) Tinh z = (X+Y)* n K* biét X = AE, Y = BE, K la mot khoa cua p.

f) C6 thé thém vao F mot PTH dé thu duoc lwgc do c6 dung 2 khoa

khdéng. Giai thich caoh lam?
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bé 9

Pé thi tuyén cao hoc nganh GIS
Pai hoc Bach khoa Tp H6 Chi Minh, nam 2003, N3
Thoi gian 120 phat, khéng tham khao tai liéu

Trong dé thi, tap cac thudc tinh duoc viét duwédi dang xau ky tw,ky hiéu
XY duogc hidu la phép hop 2 tap X va Y, XY =XuY. Céc tir viét tit: LBOH -
lvgc d6 quan hé, PTH - phu thudc ham.
Cau 1. Phép toan ldy giao hai quan hé: Pinh nghia. Thuat toan
Céu 2.

a) binh nghia bao déng cua tap thudc tinh trong LBQH.

b) Thuat toan tim bao déng cta tap thudc tinh trong LBQH
Cau 3. Cho LBQH p = (U, F) v&i tap thudc tinh u = ABCDE va tap PTH
F={AB—-c, D—»E, B-» CA}

a) Tim moét khoa cula lwgc dod p.

b) Tap DEB c6 phai la khoa cua p khéng? Vi sao?

c) Tap CA c6 phdi la khoa cta p khéng? Vi sao?

d) Lvoc do p con khoa nao ntra khéng? Vi sao?

e)TinhZ = (X +Y)+n K * biét X = AB, Y = CA, K la m6t siéu khoa cua p

f) C6 thé thém vao F mét PTH dé thu dwoc lwgc db6 cé dung 2 khoa
khéng. Giai thich cach lam?

bé 10

Pé thi tuyén nghién ctru sinh
Vién Coéng nghé Théng tin nam 2004, N 1
Thoi gian: 180 phut

Trong dé thi, tdp cac thudc tinh duoc viét dwdi dang xau ky tw XY la hop
cla2tagpX vaY (Xu Y), X-YlahiéuctatagpX vé y —
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la khoa tdi tiéu. PTH: phu thudc ham LBPQH: Iwgc dd quan hé. Moi LDQH duoc
cho truwéc & dang 1NF.

Cau 1. Phép giao hai quan hé twong thich: dinh nghia, thuat toan, d6 phic
tap tinh toan.

Cau 2. Khdng dinh ho#c bac bé tinh ding cua hé thirc quan hé chira cac
phép chon sau:
R(A>BVB>C)=R(A>C)
trong d6 R la mo6t quan hé, A > B, B> c, va A > c la cac biéu thic

chon hop Ié.

Cau 3. Khoéa cta LPQH: binh nghia, thuat toan tim 1 khéa, dd phtc tap tinh
toan.

Cau 4. Biét khda K1 clia LBQH, trinh bay thuat todn tim mot khéa th& hai (néu
c6) clla LBDQH. Cho biét do phtrc tap tinh toan cta thuat toan.
Cau 5. Cho luvgc dé quan hé (LBQH) p = (U,F), trong dé u = ABCDE,

F={A-» B, B->AC, AD -> E, E -> B}.

a) Tim cac khéa cua p.

b) Xac dinh tap cac thudc tinh khéng khéa (phi nguyén thdy) uOcua p.

c) Xac dinh dang chudn cao nhéit cia p.

d) Chuén héa p theo 3NF bao toan phu thuéc ham (PTH) va khong
tén that.

e) CO thé thém cho F mot PTH dé p c6 ding mot khéa khong? Vi sao?

Cau 6. Khdng dinh ho#c bac bé tinh dang clia ménh dé sau:

Néu hai LDQH p = (U,F) va Q = (U,G) c6é cung mdt tap khoéa thi ching
thudc cing mot dang chuén.

bé 11

Pé thi tuyén nghién ctru sinh
Vién Cong nghé Thdéng tin nam 2004, N2
Thoigian: 180 phat
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Cau 2. Khéng dinh hodc bac bo tinh ding cla hé thirc quan hé chwa céc
phép chon sau:
R(A>Ba A>C)=R(A>B+C)

trong dé R la mdt quan hé, A > B, A >c, va A > B+C la cac biéu thirc
chon hop |é.
Cau 3. Bao dong cua tap thudc tinh trong LDQH: Binh nghia thuat toan tim
bao déng, d6 phirc tap tinh toan.
Cau 4. Cho lwvgc dd quan hé (LBQH) p = (U,F), trong dé u = ABCDE,

F={B->c, c-»BD, BE-» A/ A->C}.

a) Tim giao cta cac khéa trong p. Cho biét p c6 duang mot khda hay
khéng?

b) Tim céac khéa cua p.

c) Xac dinh tap cac thuoc tinh khéng khéa (phi nguyén thay) UOcua p.

d) Xac dinh dang chuén cao nhit clda p.

e) Chuén hoéa p theo 3NF bao toan phu thuéc ham (PTH) va khoéng
ton thét.

f) Cho biét PTH B -> CE c6 dwoc suy dan tir tap PTH F hay khéng?
Giai thich.

g) C6 thé thém cho F mot PTH dé p c6 ding mot khda khong? Vi sao?
Cau 5. Khdng dinh hodc bac bd tinh ding ciia ménh dé sau:

Néu hai LBQH p = (U,F) va Q = (U,G) cung cé duy nhat moét khoa K
thi chang thubc cing mot dang chuén.

bé 12

Pé thi tuyén nghién clru sinh
Vién Cong nghé Théng tin nam 2005
Mon thi: Co s& di¥ lieu. Bé chinh thirc
Th&i gian: 180 phuat

Cau 1: a Phat biéu hé tiéen dé Amstrong
b. Binh nghta lwgc dd quan hé, siéu khoa va khoa cia luvoc dd quan hé
c. Trinh bay thuat toan tim mot khoéa cua lwogc dd quan hé
d. Cho lwvgc dd quan hé s = (R,F) v&i R = {a,b,c,d,e,f} (d& don gian ta
dung ki phap {a,b} 1a ab) va
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F - {cf->be, bf ->d, af -» ce, bc -» ef}

Tim mot khod cua lwgc d6 quan hé trén.

Cau 2: a. Binh nghia cac dang chudn 2NF, 3NF va BCNF cho lwgc do quan hé.

b. Cho vi du mdt lwgc dé quan hé dang 2NF nhwng khong la 3NF (cé
giai thich).

c. Cho vi du mét lvgc dd6 quan hé dang 3NF nhwng khdng la BCNF
(c6 giai thich).

Cau 3: a. Trinh bay thuat toan kiém tra mét lvoc dd quan hé cho truéc co la
BCNF hay khdng.

b. Cho vi du mdt lwgc do quan hé s = (R,F) dang BCNF c6 tap
tinh u chra it nhat 5 phan tl (c6 giai thich).
Céau 4:

Kh&ng dinh (chi*ng minh) hodc bac bo (tim phan thi du) tinh dang cla
thuat toan tim khéa SKey sau day.

Cho LBDQH P=(U,F) trong dé u la tap thubc tinh, F la tap PTH. DE tim
mot khéa K cla p ta xuét phat tr tap réng K, duyét tdp u dé bd sung dan
tirng thudc tinh A e u cho K, néu viéc thém thudc tinh A cho K lam tang that
sy bao dong cula K, tirc 1a (K u {A})+=>K+thi chdp nhan A. Khi nao dat duwgc
hé thirc K+= u thi dirng va cho két qua la K

Algorithm SKey

Input: - Tap thudc tinh u,
- Tap phu thudc ham F.
Output: - Khdéa K C u thoa
(i) Kf=u
(i) VAeK: (K-{A})+U.
Method
K = 0;

for eaéh attribute A in u do
it (Ku{a}" z K* then
K = (Ku{a}>;
if K*=u then return K;
endif
endif
endfor
end SKey.

thu
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bé 13

PE THI TUYEN NGHIEN c&u SINH
VIEN CONG NGHE THONG TIN NAM 2006

Mo6n thi: Co s& dir liéu
Thoi gian: 180 phut
(Thi sinh khéng str dung tai liéu.
Can bo coi thi khdng giai thich gi thém)

Trong dé thi st* dung cac ky hiéu va quy wéc sau day

Cac thudc tinh duoc ky hiéu bing cac chi¥ cai Latin viét thuong, ti
thuéc tinh va tap cac phu thuéc ham duwoc ky hiéu bang cac chi cai Lati
viét HOA, céc phan t& trong mot tap duwoc liét ké nhuw mot xau ky tw, hop hi
tap X va Y duwogc viét 1a XY. CAc tir viét tit: PTH - phu thuéc ham, LDQH
lwgc d6 quan hé, *NF - cac dang chudn 1,2,3 va Boyce-Codd. Moi LDQi
déu cho & dang 1NF, c6 tap thudc tinh hiru han, khéng réng va lap PTi
khéng réng gém hitu han cac PTH khéng tdm thwdng, hai vé trai va phi
khéng giao nhau. Thuat ng* khéa dwgc hiéu la khéa téi tiéu.

Cau 1

Cho lwvgc do6 quan hé p = (R,F), trong d6 R = abcde,

F={ac —»e, de —=b, bc —=d}

1.1. Tim giao cla cac khoéa trong p. Cho biét p c6 dang mét khda ha
khéng, giai thich?

1.2. Tim céac khoéa cua p.

1.3. Xac dinh tap céac th''dc tinh khéng khéa (phi nguyén thuy) ROcua p

1.4. Xac dinh dang chuén cao nhét caa p.

1.5. Cho biét PTH cde — ab c6 duwgc suy dan tir tip PTH F hai
khéng? Giai thich.

1.6. C6 thé thém cho F mét PTH dé p cé ding mot khoa khéng? Vi sao7
Cau 2

Cho LBPQH p = (R,F) trong d6 R la tap thudc tinh htru han kr>6ng ronc
F la tdp PTH khong rong gom htru han cac PTH khdng tam thuwona va cé ha
vé trai va phai khéng giao nhau. Chirng minh rdng néu thuéc tinh a c6 mal
trong vé phdi cua mét PTH nao doé cua F thi a khdng xuét hiér, t'ona mnt
kh6a nao do6 cla p.
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Cau 3

Cho tap thudc tinh R = abcde. Hay xac dinh tdp PTH F dé lwgc do
guan hé s = (R,F) théa dong thoi cac tinh chat 3.1-3.3 sau day:

3.1. s c6 ding hai khéa la K1 = ab va K2 = acd.

3.2. s la 3NF.

3.3. s khong la BCNF.
Céu 4

Cho hai lvgc d6 quan hé p = (R,F) va s = (R,G), v&i R la tapthuoc
tinh hitru han, khéng réng, G va F la cac tap PTH trén R.GcF.

Kh&ng dinh (chirng minh) hodc bac bé (tim phan thi du) tinh dang cua
cdc ménh dé sau day:

4.1. Néu K la khda cla p thi K la khéa cua s.

4.2. Néu K la khéa cua s thi K la siéu khéa cla p.

4.3. Néu K khong phai la siéu khoéa cla p thi K khong phailasiéu
khéa cua s.

4.4. Néu p la BCNF thi s la BCNF.

bé 14

PE THI TUYEN NGHIEN CrU SINH
Vién Cong nghé Thong tin NAM 2008
Mon thi: Co so dir liéu.
Thoi gian 180 phat
(Thi sinh khéng str dung tai liéu)

Cac qui wéc co ban

- Cac phan tlr trong mot tap dwoc liet ké nhu mot xau ky tu. XY la hop
hai tdp, X-Y, X \Y la hiéu hai tap X va Y.

- Moi lvgc d6 quan hé (LDQH) déu cho & dang INF c6 tap thudc tinh
hitu han. khéng réng va tdp PTH hiru han chi*a cac PTH khong tam thwong,
hdi vé trai va phai cia mdi PTH khéng giao nhdu.

- Thuat ngr khéa duwoc hiéu la khoéa t8i ti€u, thudc tinh co ban duoc
hi€u la thudc tinh khéa taV la thudc tinh c6 mat trong mot khda nao day.
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Cau 1
1.1 Binh nghia PTH.
1.2 Hé tién dé Armstrong: Phat biéu tinh d0 va chat cta hé tién o
Armstrong.
1.3 Trinh bay thuat toan tinh bao déng cua tap thudc tinh trén LBQH
PO phirc tap thoi gian clia thuat toan.
1.4 I-BQH P = (U,F) c6 tap u chira n > 1 thudc tinh va tap PTH F rénc
a) Hay dac ta tap F*
b) Cho biét dang chudn cao nhét caa p.
15 LBbQH q = (V,G) c6 tap V chtra n > 1 thudc tinhva tapG chira dy;
nhat mdét PTH L-> R, LR =V, L va R |4 hai tap khdng réngva r&inhau.
a) Tim cac khoéa cula q.
b) Xac dinh dang chuén cao nhét cua g.
Céu 2
2.1 Pinh nghia dang chudn 2NF, 3NF, BCNF cho LDQH.
2.2 Hay chira c6 LDQH la 2NF nhung khong la 3NF, c6 LDQH la 3NI
nhwng khéng la BCNF.
2.3 LPQH p cé dang chudn cao nhét la 3NF. Chirng minh rang giai
cac khoéa cta p khéng phai la mot khoéa.
Céu 3
Cho lrvgc d6 quan hé s = (R,F) voéi
R = abcdeh,
F = {a-»d, b->hc, c->b, de-»a }
3.1 Tim bd phan M la giao cac khéa cla s.
3.2 Tim mot khéa Kl cla s.
3.3 Ngoai K1, s con khoa nao khac khdng? Giai thich?
3.4 Cho biét d cé phai la thudc tinh khéa clia s khéng? Giai thich.
3.5 Trong céac tap thudc tinh sau day, tap nao la khéa cua s. gidi thich
X =abde, Y = cde.
3.6 Trong cac PTH sau day, PTH nao thudc tap F+: ac->bdh, cd”~bde?
3.7 Tim dang chuén cao nhat cla s.
Céu 4
Cho LPQH p = (U,F) va cac tap con X ¢ Y ¢ u. Chirng minh S
twvong dwong cla cac diéu kién sau:
@ X*n (Y-X)=0
(b) Y-X+=Y-X
Cau 5
Cho K 1a mét khoéa ctia LBQH p = (U,F). Chirng minh rang VOl moi t3]
con X clia K ta cé: X+<1 K = X. Néu K la siéu khoa thi hé th&c trén con rti'irv
khéng? Giai thich.
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Bai gidi Chuwong 1

QUAN HE VA PbAI SO QUAN HE

Co's& di liéu minh hoa: CSOL Thuc tap
SV(SV#, HT, NS, QUE, HL)
DT(DT#, TDT, CN, KP)
SD(SV#, DT#, NTT, KM, KQ)
sV - tén quan hé sinh vién
SV# - ma so sinh vién
HT - ho va tén sinh vién
NS - nam sinh cla sinh vién
QUE - qué (tinh)
HL - hoc Iwc thé hién qua diém trung binh
DT - tén quan hé deé tai
DT# - ma sb dé tai
TDT - tén deé tai
CN - ho va tén chi nhiém dé tai
KP - kinh phi cdp cho dé tai (triéu dong).
SD - tén quan hé sinh vién - dé tai
SV# - méa sob sinh vién
DT# - ma s6 dé tai ma sinh vién d6 tham gia
NTT - noi thic tap dé trién khai dé tai (tinh)
KM - khodng cach tlr noi thwc tap dén truwong
KQ - két qua thuc tap theo dé tai da chon
Gia thiét 1a mot sinh vién c6 thé tham gia nhigéu dé tai, moi dé tai
sinh vién dé thuc tap tai mot dia diém.
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1.1

a) R [AB]= P(A B) b) R(3-B+D>1) =
al p(ABCD)
b 2 alx 2
a4 aly?2
c5 b 2X 1
b2y 1
c5§y 7
c) R(B<4)+ R(D>3) = ) R(B<4)-R(D>3) =
P(A BCD) P(A B c D)
alx 2 a X x 2
aly 2 aly 2
b 2X1 b 2X1
b2y 1 b2y 1
cS5y 7
d R(B >= 1 & B <=5) =R e) R*s [c] =R
9 R (B<4) & R (D>3) h) R:S = p(AB) =0
= P(A B c D)
= 0.

1.2. SV(NS<1983 & QUE = "Hai Phong")

1.3. SD[NTT|

14. SD(DT# =7 & KM > 100)[NTT]

15. SD(NTT = "Nha Trang")

*1.6. ((SV[SV#,HT,QUE])*(SD[SV#NTT]))(QUE = NTT)[SV#,HT]
1.7. DT*SD[DT#]

1.8. (DT[DT#]) - (SD[DT#])

19. DT(KP =15 IKP > 2)[DT#]

1.10. SV(current_year - NS < 20)[SV#]*(SD(KQ > 7)[SV#])
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*1.11. SD[DT#, NTT]:(SD(DT# = 1)[NTT|)

*1.12. (DT*(SD[DT#, NTT]: SD[NTT]))[TDT]

*1.13. SV[SV#, HT] * (( SD*DT(KP*5 > Sum(DT, KP))[DT#])[SV#])
*1.14. SV(HL > Avg(SD(DT# = 4),KQ))[SV#, HTI

1.15. Suy tryc tiép tir dinh nghia

1.16. Thi du chirng té cac phép toan trlr va chia khdng c6 tinh giao hoan.

Thi du cho phép trir: Quan hé R(A) chtra hai b (a) va (b), quan hé S(A) chtra duy
nhdt mot bd (b). Ta cd, quan hé R-S chra duy nhat mot bd (a), quan hé S-R =
0.Vay R-S S-R.

Thi du cho phép chia: Quan hé R(A,B) chtra hai b (&, /) va (b,2), quan hé S(B) chia
duy nhat mot bé (/). Ta c6 quan hé R-S c6 duy nhat mot thudc tinh A va chira duy
nhat mét bd (), quan hé S:R = 0 (va hon nita c6 tap thudc tinh réng - vd nghia).

117.
a)R(e & h)=R(h &e), vie &h=h&e.
b) R(e & h) = R(e) & R(h) C R(e), vie & h =>e.
c) R(e & h) = R(h) & R(e) C R(h), vie & h =>h.
d) R(e & h) = R(e)(h), vi V 16 R: Sat(t, e&h)» Sat(t,e) & Sat(t,h).
e)R(e Ih)=R(h le), vi V te R: Sat(t,e | h<=> Sat(t,e) | Sat(th).
f) R(e 1 h) = R(e) + R(h), xem e.
g) R(! e) = R-R(e), vi vt e R: Sat(t, ! e) <> ! Sat(t,e)
h) R(True) = R, vi vt e R: Sat(t, True)

i) R(False) = 0, vi vt 6 R: ! Sat(t, False)

*1 19 bat M = Attr(R)-Attr(S). Ta c6 Vt e R:S <>3ueR: UM =t &t*ScR <>
uU.MeRIM] & u E RIM]»S - R <>te RM] &t E (R[M]*S - R) [M] <>
te R[M] - (R[M]»S - R)[M|.
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Phép toan
Chon
Chiéu
Ket noi tw nhién
Cong
Giao
Trir
Chia

Chuwong Vil

Ky hiéu

0
(

BAJG"g cac CHoaNG

Tinh doéng

co

co

(eo)
khdéng *
khéng *
khéng *
khéng

(*) Céc phép toan quan hé cdng, giao, trir khdng dong voi hai quan h

khong twong thich.

1.21. Suy tryc ti€p tu dinh nghta.
1.22. a) TI*i du ching to phép toén trir khong c6 tinh két hop:
Cho tép thudc tinh tuy y 0 * 0. Chon 2 by khac nhau tuy y trén u la/, 1IXay dur
cacquan hé /?={/, u };S=R, T={t} Taco
R-iS-T) =R-(R~T) ={t} =T* (R~sy-T= (R-R)-T=<2) - T=0.

b) Thi du chitng t6 phép chia khong co6 'inh két hop: Xét cac quan héR(Ab
S(B,C) va T(C). Ta c6, R:(S:T) cho ta quan hl c¢é thudc tinh A, trona khi biéu thi

(R:S): T khong c6 nghta.
1.26.

Phép toan
Chon
Chiéu
K&t ndi tw nhien
Cong
Giao
Trir
Cha

Ky hiéu
0
i

+
&

N6&/Co ngang

No/Co doc

*1.29. Chang han. /?(False) hodc R(A * A) v&i A 1a mot thudc tinh bat ky trong |

hodc R-R.
*1.33. Thi du ching té

* [2[¥] *

. *RDO* R



Nguy&n Xwan Huy, Lé Hoai Bac 57

R ( B ¢ ) (A B) Q (Bc)
a |/ X
b |y
s (ABC) p = RIAB]
« | X Q =R[B (]
a | vy S=P*Q *R
b 1 X
b 1y

*06. SV * DT cho ta tich Descartes.

Bai gidi Chuwong 2
CAC THAO TAC TREN Bd& VA QUAN HE

Cha thich Trong cac bai giai lién quan dén do phtc tap tinh toan clia cac thuat toan
céc gia thiét sau day dwgc ngadm dinh.
[X| - luc lwgng (s6 phan to) cla tap X.
Luwogc d6 quan hé p = (U, F) ¢é n thudc tinh va m phu thuéc ham |U| = n; |F| = m.
Quan hé R(U) ¢6 n thudc tinh var bd: |Rj=r; |U| = n.
Quan hé S(V) c¢6 m thudc tinh va sbd: |S| =s; [V|=m.
M la giao cua hai tap thudc tinh: u n V = M; M| = k.
Néu hai quan hé R(U) va S(V) twong thich thi U=V va do dé |U] =|V| =n.
2.1.

Algorithm Selection

Function: Thuc hién phép Chon

Format: p = R(e)

Input: - Quan hé RQU)

- Biéu thi&tc chon e trén u.
Output: - Quan hé
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P(U) = R(e) = {teR I Sat(t.e)}
Method
// Tao lap quan hé p twong thich voi R
Create(P,Attr(R));
for each tuple t in R
with Sat(t,e) do
add t to p ;
endfor;
return P;
end Selection.
Do phirc tap tinh toan'. Thuat todn duyét r bd, phép kiém tra Sat (t, e) kiém tra
trén n thudc tinh, téng cong can O(n.r) phép kiém tra.
2.2.
Algorithm Projection
Function: Thyc hién phép Chiéu
Format: p = R[X]
Input: - Quan hé RQU)
- Tap con thubéc tinh X cla u.

Output: - Quan hé R[X]={t-X 1 teR}
Method
Create(p,X);

for each tuple t in R
with t.x not_in p do
add t.X to p ;
endfor;
return P;

end Projection.

Do phtrc tap tinh toan: Gia st moi lan thuat toan chi nap dwgc 1bd véo quan hé kei
qua p. Bé kiém tra bd t.x 6 trona p ta can t6i da r phép so sanh theo n thudc tinh
Vay do phtrc tap tinh toan la O(n.r).
2.3.

Algorithm Join
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Function: Thyc hién phép Két ndéi ty nhién
hai quan hé.
Format: p = R*s

Input: - Quan hé R(0)
- Quan hé s(V)
Output: - Quan hé
R*s={u*v | ueR,ves,u.M = V.M, M = u nv}
Method
X = Attr(R) u Attr(S);

M Attr(R) n Attr(S);
Create(P,X);
for each tuple u in R do
for each tuple V in s
with (u.M = V_.M) do
add u*v to p
endfor;

endfor;
return P;
end Join.
Do phtrc tap tinh toan: Gia st hai quan hé Rva s  c¢o k thudc tinh chung, khi

phtrc tap tinh toan sé la O(r.s.k) thao tac trén bd.

24.
Algorithm Union
Function: Thuc hién phép Hop hai quan hé
Format: p = R+S

Input: - Quan hé RU)
- Quan hé s (U)
Output: - Quan hé R+S = |t KeR V tes}
Method
Create(P,Attr(R));

for each tuple u in R do
add u to P;

endfor;

for each tuple V in s
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with (v notin R) do
add V to p ;
endfor;
return P;
end Union.
D06 phirc tap tinh toan'. Phép kiém tra v thudc R doi hoi r 1an duyét va so sanh (én |
thudc tinh. Vay dd phtc tap tinh toan sé la O(s.r.n) thao tac trén bo.
2.5.
Algorithm Intersection
Function: Thuc hién phép Giao hai quan hé
Format: p = R & s
Input: - Quan hé RQ)
- Quan hé s(U)
OQutput: - Quan hé R & s = {t lteRAteS}
Method
Create(P,Attr(R));
for each tuple u in R
with (u in s) do
add u to P;
endfor;
return P;
end Intersection.

Do phtrc tap tinh toan: O(s.r.n).
2.6.
Algorithm Substraction
Function: Thuwc hién phép Tri& hai quan hé
Format: p = R-S
Input: - Quan hé RQU)
- Quan hé sQ)
Output: - Quan he R - s = {t lte RATtTE s}
Method
Create(@ ,Attr(R));
for each tuple u in R
with (u not_in s) do
add u to P;



61

Nguy&n Xuén Huy, Lé Hoai Béc

endfor;
return P;
end Substraction.

Do phtc tap tinh todn: O(s.r.n).
27.
Algorithm Division
Function: Thuc hién phép Chia hai quan hé
Format: p = R:S
Input: - Quan hé RQ)
- Quan hé s )
Output: Quan hé
R:S = {t.M 1 teR,(t.M)*s ¢ R, M = U-V}
Method
M = Attr(R)- Attr(S);
c = Card(S);//s6 bd cua s
Create(P,M);
for each tuple t in R
with (t.M not_in P) do
d := 0;//kh¢i tao bién dém
for each tuple Vv in s
if (t.M)*v in R then

d :=d + 1
else breakfor;
endif;
endfor;

if d = c then
add t.M to P;
endif;
endfor;
return P;
end Division.
Do phtrc tap linh toun Thuat toan duyét r b cla quan hé R. Phép kiém tra t.M
thudc p doi hoi r lan duyét \ a so sanh trén n thudc tinh. Ti€p dén la duyét s lan cac

bd Vcua quan hé s va kiém tra (t.M)*v cé trong R. Vay dd phtc tap tinh toan sé la

0(r2s.n) thao tac trén bd.
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Algorithm Selection_Projection
Function: Thuc hién phép Chon-Chiéu
Format: p = R(e,X)
Input: - Quan hé R
- Biéu thtc chon e trén u.
- Tap con X cla u.

Output: - Quan hé
P(X) = R(e,X) = {t.x 1 teR, Sat(t,e)}
Method

Create(P,X);
for each tuple t in R
with Sat(t,e) do
if t.x not_in p then
add t.x to p
endi f;
endfor;

return P;
end Selection_Projection.

Do phtrc tap tinh toan'. O (r.n).

29.
Algorithm Join_Selection_Projection
Function: Thuyc hién phép KEt-Chon-Chiéu
Format: p = (R*s)(e,x)
Input: - Quan hé RQ)
- Quan hé s
- Biéu thic chon e trén uv.
- Tap con X cla uv.
Output: - Quan hé
P(X)=(R*S)(e,x)={(u*v) .X 1 ueR,veS,u.M = V.M,
Sat(u*v,e), M = u nv}
Method
M = Attr(R) n Attr(s);
Create(@,.X);
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for each tuple u in R do
for each tuple v in s
with (u.M = V.M) do
construct w m u*v;
if Sat(w,e) then
construct t = W.X;
if t not_in p then
add t to p ;
endif;
endi f;
endfor;
endfor;
return P;
end Join_Selection_Projection.

Pophtc tap tinh todn: 0(r.s.n.(r+s))

2.10.

Algorithm Card
Function: Tinh lvc luong (s6 bd) clha quan hé.
Format: c¢ = Card(R)
Input: - Quan hé RQU)
Output: - S6 bd cua quan hé R.
Method

c = 0;

for each tuple u in R do

C = c+l;

endfor;

return c;
end Card.

Do phtrc tap tinh toan: 0(1).
2.11.
Algorithm Sum

Function: Tinh tdng clha thudc tinh sé
Format: 3 = Sum(R,A)
Input: - Quan hé RQU)

63
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- Thuéc tinh kiéu s6 A trong u
Output: - T6ng s cac tri trén cdét A trong
quan hé R

Method
s = 0;
for each tuple u in R do
s = s + U.A;
endfor;
return a;
end Sum.

Do phtrc tap tinh toan: O(r).
212.
Algorithm Avg
Function: Tinh tri trung bTnh cla thudc tinh.
Format: 3= Avg(R,A)

Input: -Quan hé RQ)
- Thuéc tinh kiéu sb Atrong u
Output: -Tri trung binhcla c¢6t Atrong quan
hé R
Method
s = 0; c¢c = 0;
for each tuple u in R do
s =3 + u.A;
c = c + 1;
endfor;

if ¢ > 0 then return s/c
else return null;
endif;
end Avg.
Do phirc tap tinh toan: 0(r)

2.13.
Algorithm Max
Function: Tinh tri max cula thudc tinh
Format: smax = Max(R,A)
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Input: - Quan hé R(0)
- Thubéc tinh kiéu sanh dwoc A trong u
Output: - Tri 0I6n nhdt clha c6t A trong quan
hé R
Method
siuax = -00e

for each tuple u in R do
if smax < U.A then
smax = U.A;
endif;
endfor;
return smax;
end Max.

Do phtic tap tinli toan. O(r).

2.14.
Algorithm Min
Function: Tinh tri min cua thudc tinh.
Format: smin = Min(R,A)
Input: -Quan hé RQ)
- Thudéc tinh kiéusanh duoc Atrong
Output: -Tri nhd nhdt cla cbétAtrong quan hé
Method
smin = +0°;
for each tuple u iIn R do
if smin > U.A then
smin = U.A;
endif;
endfor;
return smin;
end Min.
Dophtrc tap tinh todn. Ou).
2.15.

Algorithm Sume
function: Tinh téng tri trong thudc tinh
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trén cac bd dtroc chon.
Format: s = Sume(R,A,e)
Input: Quan hé RQ)
- Thudc tinh kiéu s6 A trong o
- Biéu thitc e trén u
Output: - T6ng s cac tri trén cot A cla cac
bd théa diéu kién e trong quan hé R

Method
s = 0;
for each tuple u in R
with sat(u,e) do
B := s + U.A;
endfor;
return s;
end Sume.

Bophtrc tap tinh toan: O(n.r).

Bai giai Chuwong 3

NGON NGO HOI SQL

CSDL Thuwc tap
SV(SV#, HT, NS, QUE, HL)
DT (DT#, TDT, CN, KP)
SD(sv#, DT#, NTT, KM, KQ)

3.1. Danh sach kem ma céc sinh vién tré (dwéi 18 tudi) va hoc kha/eidi (HL>8 5):

SELECT swv#, HT

FROM sv

WHERE (current year - NS < 18) AND (HL > 8 -
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3.2. Thong tin vé cac dé tai dugc cdp kinh phi trén 10 triéu dong:
SELECT *
FROM DT
WHERE (KP > 10);
33. Danh sach kém ma cac sinh vién tré (dwoi 18 tudi), hoc va thyc tap déu dat loai
kha/giéi (HL > 8.5 va KQ > 8.5):
SELECT sv#, HT
FROM sv
WHERE (currentyear - NS < 18) AND (HL > 8.5)
AND SV# IN
(SELECT SV#
FROM SD
WHERE KQ > 8.5);
3.4. Danh séach cac chu nhiém dé tai c6 sinh vién qué & Ha Ngi tham gia:
SELECT CN
FROM DT
WHERE DT# IN
(SELECT DT#
FROM SD
WHERE sv# IN
(SELECT sv#
FROM sv
WHERE QOE = "Ha Noi"));
3.5. Danh sach kém ma céc sinh vién hoc gidi hon cac sinh vién Ha Noi:
SELECT sv#, HT
FROM sv
WHERE HL > ALL
(SELECT HL
FROM sv
WHERE QUE = mHa Noie);
3.6. Biém trung binh cua céc sinh vién Ha Ndi:
SELECT AVG(HL)
FROM sv
WHERE QUE = "Ha Noi~;
3 7 Tong s6 doan duons thyc tap theo dé tai 5
SELECT SUM(KM)
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FROM SD
WHERE DT# = 5;

3.8. Tong s0 sinh vién di thuc tap:

SELECT COUNT(DISTINCT sv#)
FROM SD;

3.9. S0 tinh c¢6 sinh vién dén thyc tap theo dé tai 5:
SELECT COUNT(DISTINCT NTT)
FROM SD
WHERE DT# = 5;

BAI G4Ai CAC CHUONG

3.10. Danh sach céc tinh va s6 sinh vién qué & tinh d6, nhém theo QUE:

SELECT QUE, COUNT(*)
FROM sv
GROUP BY QUE;
3.11. Céc dé tai c6 trén 10 sinh vién dang ky tham gia:
SELECT TDT
FROM DT
WHERE 10 < (SELECT COUNT(*)
FROM SD
WHERE DT.DT# = SD.DT#);

*3.12. Dung SQL d€ biéu thi cac phép toan clia dai s6 quan hé:

a) R(e)\

SELECT *

FROM R

WHERE e;

b) R[X]:

SELECT DISTINCT X
FROM R;

c) R*S: Gia st AtlriR) n AttriS) = {AlI,A2,Ak }
SELECT *

FROM R, s

WHERE (R.Al = S.Al1)
AND (R.A2 = S_A2)
AND (R.Ak = S_AK);
d) R+S:

R
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ONION
S;
e) R&s:
R
INTERSECT
S;
f)R-S:
R
MINUS
S;
3.13. Cho thdng tin vé nhiing sinh vién sinh truéc ndm 1973 va qué & Hai Phong:
SELECT *
FROM sv
WHERE (NS < 1973) AND (QUE = "Hai Phong");
3 14. Cho danh sach céc tinh c6 sinh vién dén thuc tap:
SELECT DISTINCT NTT
FROM SD;
3.15. Cho biét cac dia diém thurc tap xa tnrong (KM > 100) cla d8 tai s6 7:
SELECT DISTINCT NTT

FROM SD

WHERE (DT# = 7) AND (KM > 100); *
3.16. Cho théng tin vé viéc thic tap tai Nha Trang cla céc sinh vién:

SELECT *

FROM SD

WHERE NTT = “Nha Trang®;
*3.17. Cho danh sach kém mad sinh vién thuc tap tai qué nha:
SELECT sv#, HT
FROM sv, sD
WHERE (SV.SV# = SD.SV#) AND (SV.QUE = SD.NTT);
3 18 Cho théng tin vé cac dé tai c6 sinh vién thuc tap:
SELECT DISTINCT =*
FROM DT
where exists
(SELECT =*
FROM SD
WHERE DT.DT# = SD.DT#);
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3.19. Cho biét ma cua cac dé tai khéng cé sinh vién nao tham gia:
SELECT DT#
FROM DT
MINUS
SELECT DISTINCT DT#
FROM SD;
3.20. Cho biét ma cua nhitng dé tai c6 kinh phi 1.5 triéu va nhitng dé tai c6 kinh phi
trén 2 triéu:
SELECT DT#
FROM DT
WHERE (KP = 1.5) OR (KP > 2);
3.21. Cho biét mé cua nhitng sinh vién dudi 24 tudi, thyc tap kha (cd diém két qua
trén 6):
SELECT SV#
FROM sV
WHERE (currentyear - NS < 24)
AND sv# IN
(SELECT sv#
FROM SD
WHERE KQ > 6);
*3.22. Cho danh sach céc d&é tai c6 sinh vién hoc gidi nhét 16p tham eia:
SELECT TDT
FROM DT
WHERE DT# IN
( SELECT DISTINCT DT#
FROM SD
WHERE sv# IN
( SELECT sv#
FROM sv
WHERE HL = ( SELECT MAX(HL)
FROM sv )));

*3.23. Cho danh sach cac de tai khong cé sinh vién hoc kém nhét I6p tham gia:
SELECT TDT

FROM DT
WHERE DT# IN
(( SELECT DT#
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PROM DT )
MINUS
( SELECT DISTINCT DT#
PROM SD
WHERE sv# IN
( SELECT sv#
FROM sv
WHERE HL = ( SELECT MIN(HL)
FROM sv ))));
Chuy: biéu thirc SQL sau day
SELECT TDT
FROM DT
WHERE DT# IN
( SELECT DISTINCT DT#
FROM SD
WHERE sv# IN
( SELECT sv#
FROM sv
WHERE HL > ( SELECT MIN(HL)
FROM sv )));
cho biét danh sach cac dé tai c6 sinh vién tham gia, nhwng nhiing sinh vién nay
khong phai la nhirng ngu i hoc kém nhat Iép.
*3.24. Cho danh sach kém mé nhitng sinh vién thyc tap theo dé tai cé kinh phi Ién
hon mét phan ndm tong kinh phi cap cho cac dé tal:
SELECT sv#, HT
FROM sv
WHERE SV# IN
( SELECT Sv#
FROM SD
WHERE DT# IN
( SELECT DT#
FROM DT
WHERE 5*KP > ( SELECT SUM(KP)
FROM DT )))J

*3 25 Clio danh sach kém ma cac sinh vién cé diém hoc tap cao hom diém thuc tap
trunr Knh cla dé tai ma so6 4:
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SELECT sv#, HT

FROM sv

WHERE HL > ( SELECT AVG(KQ)
FROM SD

WHERE DT# = 4);

BAJ G*AJ CAC CHUONG

*3.26. Cho quan hé R(U). Hay dung SQL dé sinh ra quan hé rdng S<U):

SELECT =
FROM R
WHERE False;

Bai gidi Chuvong 4

PHU THUOC HAM

4.1.
fi: A -> A :ihoa,
f2 A —B: thoa,
f3 A —» C: khong théa,
f4: AC — C: thua.
5. A —D: théa.
ft: D —A: thoa.

4.2.
Algorithm Closure

Function: Tinh bao dong cla tap thudc tinh.

Format: Y = Closure(UV,F,X)
Input: - LBbQH p =(U,F)



Nguy&n Xudn Huy. L& Hoai Béc 73

- Tap thudc tinh X c u
Output: - Y=X+={AelU]X-> A e F + }
Method
Y = X;
repeat
zZ =Y;
for each FD L —> R in F do
if L c Y then
Y ==Y u R;
endif;
endfor;
until Y=z;
return Y;
end Closure.
Do phitc tap tinh todn Gia sir mdi Ian I3p trong repeat ta chi thém dwoc 1 thudc
tinh. Khi do repeat sé duoc Idp n 1an. M6i lan Idp ta phai duyét toan bé m phu thudc
ham dé thwc hién cac thao tac trén cac tap chira toi da n thudc tinh. Vay do phic tap
tinh toan sé la 0 (n2m).
4.3. Gia st quan hé R, cdc PTH va céc tap con thudc tinh X, Y, z déu xay dung
trén tap thudc tinh u cho truéc.

F4.Néu Y£ X thi R(X -> K)uinh phan xa)

Vu.veR: u.x= v.x=>u Y= VY, vi Yq X
F2. Néu R(X —=Y) thi R(XZ -> YZ) (tinh gia tdng)

Vi/veR: u.xz=V.XZ=>u.x=vVv.x&U.Z=VZ vi Xvaz la bd phan
claxz

ILX- v.x=>UY=VY. viRX—=Y);

U Y=V.Y& uz=Vz=>I.YZ=VYZ
FVNcu R(X = va K() =>2) thi R(X —>2Z) (tinh b&c cau)

Vu.veR: u.x= V.v=> ILY= v Y, Vi R(X-» Y);
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4.4.

4.5.

Chuong VII: BAI GtAl CAC CHUONG

U.Y=V.) =>M.Z=V.Z, vi R(Y-*Z).

Gia st f. X -> K E F* . Ta chitng minh X -+ Y e F* bdng cach chi ra mét
quan hé Armstrong R{U) thoa cac PTH trong tap F (tham chi Uong F*) nhung
khéng thod PTH /.

Quan hé Armstrong R dwoc xay dwng nhv sau:

Gia st 0 = 1A/, Az,..., A} va a va 0 la hai phan tir khac nhau ctia domM,),

i =]..n. Quan hé R chita 2 b¢ u va Vnhu sau:
u=(a a,.. a.
VA, =a, néu Ai 6 X*, ngoai rataddt v,=b,i=1JI.

Trudc hét ta chirng minh R khong thoa PTH X—Y. Theo cach xay dwng R. ta
¢6 hai bo u va Vgiéng nhau trén mién 16n duy nhat 13 X*, ujC - va do
X* chita X nén, noi riéng, u.x =v.x. Giasr u.Y=VY.Thethi Yc X*
Theo dinh nghia bao déong ta suy ra X->Y e F* mau thuan véi Ifia thiét. Vay
R khong thoa PTH X—Y.

Ta chiing minh R thoa moi PTH trong F*. Gid s W—»z e F* va u.w=v.w.
Tl day rat ra, do dic diém cla R, w ¢ X* Theo dinh nghia bao ddng,
X — w e F* theo tinh chét bac ciu cho cac PTH X —wva W-*Z la suy ra
X—>Z e F* . !ai theo dinh nehfa bao déng ta cO ZcJi* vado do, theo dic

diém ;ua Rtacé liz = wz. Vay R thoa W—»z dpcm.

Chay: Chimg minh dwgc dya trén gia thiét la mién tri cua cac ihudc linh

trong quan hé chita il nhat 2 tri phan biét. Gia thiét nay lakha rwnhién. vi

52

néu trung bang c6 mot COl chich*a mo! tri duy nhat thita c6thé xoa cOl do

a. Néu F ¢ G thi SAT(F) 2 SAT(G): R(G) => R(F).
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b. SAT(FG) =SA1\F) n SAT\G): R(FG) <>R(F) AR(G).
4.6.
Chay: Nhitng chd c6 ddu ? 1a ggiy ban doc giai thich vi sao.
Chirng minh ménh dé b trwéc sau dé suy ra ménh dé a.
b.R ¢ S=>FD(R) 2 FD(S):

Gia st X->Y e FD{S) va uva VIa hai by trong R théa ulJC=v.X. Ta cd
u, V£€5(?). Dodd u. Y=v. Y (?), tr d6 suy ra X-*Y e FD{R).

a. FD(R+S) C FD(R) n FDiS)

Vi R+S2 Rva R+S 2 s nén, theo caui)taco

FD{R+S) C FD(R ) va FD(R+S) C FDiS). Tlr d6 suy ra (.
Thi du chirng t6 FD(R+S) ¢ FD(S).

U=AB\ R chira mét bd duy nhdt u = (/~c); 5 chita mdt bd duy nhat v = (/ W),
X*y. Rvab5 thoa moi PTH trén o(?). Quan hé P=R+Scha 2 bd uva V. p
khong théa PTH A —Bu).

4.7. Dya vao nhan xét sau day.
Nhéan xét: Cac toan tlr S.4T va FD c6 tinh nghich bién (?) va

SAT(F)=f]SAT(f) va

f*F
FD(M)=f)FD{R)
4.8.
V6i moi tap con A )\ Z, Vctia Uva véi moi thude tinh A trong o:

P4. Tinh twva bac cau: Néu A— YZ—v thi XZ—v
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X->Y (gt)
YZ-*V (gt)
XZAYZ (F2)
xz~>y (F3)
F5. Tinh phan xa chat: X ->J((F1)
F6. Mo rong vé trai va thu hep vé phai: Néu thi
X->Y (gt)
K->n K (FI)
X-"Y\y (F3)
XZ-+X (FI)
AZ->y\ K (F3)
F7. Cong tinh day di: Néu A— va Z—=Vthi XZ—=YV
x~>y (gt)
z->y (gt)
xzhrz (F2)
YZAYV (F2)
XZ-+YV(F3)
F8. M& rong V€ trai: Neu X—=*Y thi XZ—Y
AZ->X(FI)

X-+Y (gt)

BAl ciaj CAC CHUONG gifinX
1§
[
A
A
o
XZ-*Y\V S
K
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XZ->Y (F3)
F9. COng tinh ¢ vé phai: Néu X->y va X->Z thi X*>YZ
X->r (gt)
XAXY (F2)
(gv)
AT->yZ (F2)
X-+YZ (F3)
F10. B phan & vé phai: Néu x> YZ thi X-*Y
X-*YZ (gt)
yz->Y (F1)
x->r (F3)
F11.Tinh tich luy: Néu X—YZ, Z—M V thi X—YZA
Z-*AV (gt)
YZZ->YZAV (F2)
YZNYZAV
YZAV->YZA (FI)
YZ-*YZA (F3)
X-+YZ (gt)

X-*YZA (F3)

V/. YeP (u)

77
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(C4) AXY)2AWn
XY 2 X (ltth- theo ly thuyét tap hop)
AXY)z>fiX) (C2) mj

XY 2 K (ltth)

AXY)3AY) (C2) 0

I(AT) 3j[xy[ O (Cong tinh cla Itth)
(C5)Xny)c /(X)n/(Y):
InK ¢ A (ltth)
AXcAY)zZAX) (C2)
A'nKc r (Inh)
AXrAY)<z{Y) (C2)
I{XnY)czdix)*I{Y) (Inh)
(CE)MX)Y)=AXY):

X zfiX) (Cl)

*7c (Inh)
AXY)gM*)Y) (C2)

X C AT(ltth)

yw s fIAT)(C2)

Kc AT(ltth)

ATc /AT)(CI)
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J(AT) (Tinh chét béc cau cua ltth)
AX)YE (Cong tinh cla ltth)
M *)y) SA/UD) =J(XY) (C2,C3)
10) =AXY)'- tuong tw

Ching minh phép toan lay bao déng cla tap thudc tinh 1a mot anh xa déng

théa cac tinh chét sau:
1 Tinh phdn xaX* 2 A (dnbd - Theo dinh nghTa bao déng)
2. Tinh don diéu néu X ¢ Ythi X* CZ Y* (tthd - thuat toan tim bao déng)
3. Tinh luy dang X** =X* (tthd)
4. (AT) *e X*Y*\ (C4)
5. (X*Y) *= (XY *) *=( XY) * (C6)
6. X-*Ykhi vachi khi Yg X* (dnbd)
7. A'-"Kkhi va chi khi y *¢c X* (dnbd, C2,C3)
8. XA>X* va x*-*x (dnbd,Cl)

9. X* = y*khi va chi khi X-*Y va Y-AX (dnbd).

4.10.

Na = {F1, F2, F3}<=>5° = {F5, F10, F11}
[A° =>B’]: xem bai 4.8
\B® =>A"1i

\ff* = FL]:
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*2 Y (gt)
X=MY (gt)
(F5)
X-+MY
X->'Y (F10), dpcm.
Trudc hét chiing minh [5° => FI 1] v6i

F11’ (Tinh tich lu§ mé& rong): Néu X-¥ YZ va Z—=*MV thi X—=YZM trong d6
M la mot tap con cua u.

Gia s M=AIAi...Ak. Ta ky hiéu Vi=(M\Ai)V, \=I..k. Ta c6, voi moi /=/..*:
MV=AiVi.

X—YZ (gt)
Z->AV, (gt)
X-+YZA, (F11)
X-+(YA,)Z
Z-+A2V2 (gt)
XA>YA ZAI (F11)

XA>(YA,A2Z

XMYALA,...AK)Z (F11), hay
X—YZM, dpcm.

[ET=> F3]:
X-+0Y (gt)
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y-»0Z (gt)
X->0YZ (FIT)
X—»z (F10), dpcm.
[5° =>F2]:
XZMXZ (F5)
Aty (g
XZAXYZ (F11°)
ATZ—yz (F1 da ching minh)
XZ"YZ (F3 dachirng minh), dpcm.
4.11. /i°= {FI, F2, F3>0S 0= {FI, F4}
=>5°]: xem bai 4.8
[S° => A°:
[S° => F2]:
A} (g
YZ—=*YZ (FI)
XZ-+YZ (F4), dpcm
[S° =>F3]:
X-*y  (gt)
YO-+2Z (gt)

X0-*Z (F4)

X -» z, dpcm.



82 Chuwong VM: BAI GtA) CAC CHUOHS

412.A° = {FI, F2, B3>0 cr = {F3, F5, F6, FT}
[An =>D° ]: xem bai 4.8
[D° =A°]:
[D° =>F1]:
X3 Y (gt)
X=MY (gt)
Y—Y (F5)
MY-+Y-0 (F6)
X =Y, dpcm.
[Lr =>F2]:
*p» K (gt)
z->z (F5)
AZ— KZ (F7), dpcm.
4.13. A° = {FI, F2, F3} <>Ai° = {F4, F5, F8}
[A° =>\f ). xem bai 4.8
[M° =>A°}:
[\f =>F1]:
*3 Y (99
X=MY (gt)
K-> Y (F5)

Y (F8)
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X —=Y ,dpcm.
=> F2]:

X-+Y (gt)

YZ-+YZ (F5)
XZ->YZ (F4), dpcm.
[(W°=>F3]:

X-*Y (gt)
YNZo(gt)

YO~z (gt)
X07rz (F4)

X-+2Z, dpcm.
4.14.p = (Uf), u =ABCDE,F={A->¢,BC->D,D->E, E-> A}

a) (ABY = ,4SCDE£ = 0.

b) (5D)+-D* =ABCDE-ACDE= B.

4.15. p =(UJr), u =ABCDEG, F= {B-> C,AC-> D, D ->G,AG -* E }.

a) AB -+ G € F* vi (AB)*= ABCDEG 2 G
b)BD AD e F* Xi /1£>cr (E£>)* = BCDG.
4.16 GoIVA" C U):(XP =Xc )?
X—=2*Y&F*a>Yc. Xf =Xc 0o A—yeG.
417 Fsf*?
F ~ F* (theo dinh nghta)

EF (vi F*3 fi

83
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4.18

ChuongVH . BAI GtAi CAC CHUONG

a)F={ X->Y,Z-> V) E G={XZ">YV) VI(XZ)\=XYZVz>YV.

b) F=i X—>Y}= @={ X-+Y-X}, Vi X*F=**¢ = AT.

C)F={A'->K} E G={XZ-*Y }\I(XZ)%=XYZz>Y.

d) F={X">Y, Y-*Z} E G={X-+Z},xX\X*F=XYZ"Z.
e) F={"y, yz->K} E G={ XZ-+V}Vi(XZ)*F =XYZV~" V.

T F=iX"Y) u G={XZ>Y-y}vi D*F=XYZ2 Y3 Y-V.

g) F={X—=Y,X-*Z}=G={X-"YZ} \iX% =X*G =ATZa YIZYZ.
h)F=iX-+YZ} \VG={X-+Yi,VIX*F=XYZ"Y.

DF={X-+YZ,Z->AV) E G={X—>YZA }, \'\X*F =XYZAVZ2 YZA.

4.19 Thuat toan tim phad thu gon tu nhién cla tap PTH F.

Algorithm Natural_Reduced
Function: Tinh phd thu gon tu nhién cla tap PTH
Format: Natural_Reduced(F)

Input: - TapPTH F
Output: - MO6tphu thu gon ty nhiénG cua F
O) G =F

(ii) V L->R e G: LOG =0

(iii) VLi—>Ri ,VLj—>RjeG: i*j = Li*L]

Method
G = 0;
for each FD L —> R in F do

z = R - L;
if z » 0 then
if there is an FD L —>Y in G then
replace L —> Y inG by L—» YZ

else add L —> z to G;
endif;
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endi f;
endfor;
return G;
end NaturalReduced.
4.20. Thuat toan tim phd khong du cla tap PTH F.
Algorithm Nonredundant
Function: Tinh phu khéng duw
Format: Nonredundant(F)
Input: - Tap PTH F
Output: - Mot phd khéngdw 6 cua F
@ Gs F
(ii) V g eG: G-{g} 1=G
Method
u = Attr(F); // Tap thudc tinh cua F
G = F;
for each FD gs L —> R in F do

if R c Closure(U#G-{g}.,L) then
G = G- {g}7
endif;
endfor;
return G;
end Nonredundant.

4.21. Xay dyng thuat toan tim pha thu gon trai cla tap PTH.

DEé y rang ta luén c6 Vg:L-»ReG,VAEL: G-{g}u{g" L-{A}->R} ~g v
L-{A} ¢ L, do d6 ta chi can kiémtra G [=g"

Algorithm LeftReduced

Function: Tinh phd thu gon trai cua tap PTH

Format: LeftReduced(®)

Input: - Tap PTH F
Output: - M0t phd thu gon trai G cua F
@G -F
D) V g:L->R eG,VAeL: G-{g}u{L-{a}—»R} =G
Method

u := Attr(F);// Tap thuoc tinh cua F
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G = F;
for each FD g:L = R in p do
X = L;
for each attribute A in X do
if R c Closure(0.G.L-{a}) then
delete A from L in G;
endi£;
endfor;
endfor;
return G;
end Left_Reduced.

4.22. Xay dyng thuat toan tim pha thu gon phai cla tap PTH F.

Dé y rang ta ludn ¢cd Vg:L-»R 6 G,VAeR: G £ ¢: L—»R-{A}, vi R-{A} C
R, do do ta chi can kiém tra G-{g}u{g'} g¢?

Algorithm Right_Reduced

Function: Tinh phd thu gon phai cua tap PTH

Format: Right_Reduced(F)

Input: - Tap PTH F
Output: - Mot phu thu gon phdi G cla F

@ G =F

(ii) V g:L-—>R 6G, VAeR:G-{g}u{L->R-{a }}!S3
Method

u := Attr(F);// Tap thubdc tinh cla F

G = F;

for each FD g:L —> R in F do

X 1= R;

for each attribute A in X do

if A in Closure(U,G-{g}u{L->R-{a}},L)
then delete A from R in G;
endi f;
endfor;
if R = 0 then
delete L — R frr<m rz-
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endif;
endfor;
return G;

end RightReduced.
Xay dung thuat toan tim phu thu gon cla. tap PTH F

4.23.

4.24.

Algorithm Reduced
Function: Tinh phd thu gon clha tap PTH
Format: Reduced(F)

Input: - Tap PTH F
Output: - MOt phda thu gon cua F
Method

return Right_Reduced(Left_Reduced(F));
end Reduced.

Xay duwng thi du ching té v&i tap PTH F sau khi thuc hién
G := Left Reduced(Right Reduced(F));

G lai co thé tro thanh ph chua thu gon phai.

Xét tap PTH
F = {DA->BC,B->CD,A-»D}
H := Right_Reduced(F) ={DA->B,B->CD,A->D}

G := Left Reduced (H) ={A—>B, B—>CD, A—>D}

87

G khong phai latap PTH thu eon phai vi ta con c6 thé bo thudc tinh D & PTH

tht ba trong G,

Right_Reduced (G) ={A-»B,B—>CD, A—>0}={A->B,B—>CD}

Chl y rane cac PTH c6 vé phai la tap réng thi khdng chia théng tin do d6 c6

thé loai b6 chine khoi tap PTH. Tk d6 suy ra rang néu tap PTH co6 cac vé

phéi la mét thudc tinh thi viéc tim thu gon phai tuong duong véi viéc tim phu

khong du.

4.25. Thuat toan tim phu tdi tiéu clia tap PTH F.

Algorithm MinCover

Function: Tinh phl t6i tiéu cua tap PTH
Format: MinCover(F)

Input: - Tap PTH F
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Output: - Mot pha tdi tiéu G cua F
Method
// Tach mdi PTH L->R trong F thanh
// cac PTH L-—>A, A e R
G = 0;
for each FD L —= R in F do
for each attribute A in R do
if L—>A not_in G then
add L—>A to G;
endi f;
endfor;
endfor;
G := Reduced(G);
return G;
end MinCover.

4.26. Chirng minh rang v&i moi tap PTH F rén u ludn ton tai mdt phii G cua F sao
cho moi PTH trong G déu la phu thudc day du:

D6 chinh la pha thu gon ai cia F(?).

4.27. Xay dyng thuat todn tim mot phd day du cuia tap PTH F: Xem bai 4.2).
4.28. Cho quan hé R trén u \ a cac 1ap con thudc tinh X, Y cua u. Chirng minh:

a) REX(S)—=>n =>#(*-> V)

VuVvr R uJC=vj((gt:

U.Y= V.Y (vi R(X(s)—>K))

R( Y), dpcm

b) RiX — >0 A>R (X (w)"Y)

V uyVve R uJC= VX (gt)

u.Y=vY (XiR(X->Y))
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R(X (H)—>Y), dpcm

¢) R(X (<) Y) = R(X(w)->Y)
Vuyve Ruj(= vif(gt)

35eK: UB=V.B (xi R(X(ci)"yY))
R(X (w)—>Y), dpcm

d) RX(s)*> V)= (<)>y)
VMve /2, 3/leA: il/1= (gt
U.Y= V.Y (VIR(X(S)-+Y))

R(X(d)~*Y), dpcm

4.29. V6i moi tap con thudc tinh X, Y, z va thudc tinh A trén tap thudc tinh u. Bién cac
ky hiéu f, s, w hodc d thay cho ddu ? d& khéng dinh cac tinh chat cao nhét clia cac phu
thudc manh, yéu hoic d6i ngau sau day:

1. Tinh phan xa: Néu Kc X thi X ()—=Y

2. Tinh gia tdng: Néu X (/)—Y thixz (/)= YZ

3. Tinh béc cau: Néu X(s)— Y\AY (s)-> z thi X (5)-» z

4. Tinh tuya béc cau: N&u X(s)-+Y, YZ(s)—>y thi x z (s)—>y

5. Tinh phan xa chat: X (d)—=X vaX (/)—»X

6. M@ rong veé trai va thu hep vé phai: Néu X(/)->Kthi XZU)*>Y\V

7. Cong tinh day du: Néu X C/)->yva z (/)—>Vthixzy)->YV

8. M@ rong vé vdi: Neu X ¢ }»ythi xz U)-*Y

9. Cong tinh ¢ vé phdi: Neu X(s)-*Y xa X(s)-*z thi.Y(j)->yz

10B0o phan & vé phai: Neu X (i)—KZ thi X (s)—»y.
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1. Tinh tich lu§: NEuX(s)-*YZ, Z(s)-+AV thi A'(s)—»
4.30. Xay dyng thuat toan tim mot khéa clia LDQH.

Tuw twong: Xudt phat tr mot siéu khoda K tly y ctia LDQH. duyét lan lwot cac

thudc tinh A cla K, néu bét bién (K.-{A})* = u duwoc bao toan thi loai A khoi

K. C6 thé thay kiém tra (K-{A})* = u bang kiém tra A e (K-i AP* (?).
Algorithm Key

Function: Tim mét khdéa clia LDQH
Format: Key(U,F)

Input: - Tap thudc tinh u
- Tap PTH F
Output: - Khéa K cu thoa
(i) K+ = u
(i) V A e Ki (K-{ap)+ * u
Method
K = u;

for each attribute A in u do
if A e(K-{A})+ then

K = K-{a}
endif;
endfor;
return K;
end Key.

Do phirc lap tinh toan  Thuat toan duyét n thudc tinh, véi méi thude tinh thuc hién
phép 1dy bao déne voi dd phirc tap n2m. Tong hop lai, d0 phtrc tap tinh todn cla
thuat toan 1a 0(n3am).

4.31. Cho LDQH p. Biét p c6 mot khda K. Hay xay dyng thuat toan tim moi khoa
thi hai M clia p. Néu p khone cd khoa thir hai thuét toan cho két qua la mdt tap rong
Tu twéng: Xudt phat tir tap thudc tinh M = wu, truéc hét duyét cac thudc tinh A cua K,

néu bat bién (M-{Al) =u dugc bdo toan thi loai A khdi M. Sau do duCét twong tu
véi cac thudc tinh trona U-K.
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Algorithm Key2
Function: Tim mét khdéa th& hai cula LDQH
Format: Key2(u,F)

Input: - Tap thudc tinh u
- Tap PTH F
- Khéa K CU
Output: - Khéa thu hai, néu c6, M c u thoa
@ M+ =u

(i) V A 6 M: WM-{aP+ * u
Néu khdéng cé6 khéa thi hai: 0.
Method
M = U;
for each attribute A inKdo
if A € (M-{A>)+ then
M = M-{a}
endif;
endfor ;
for each attribute A inU-K do
if A € M-{a})+ then
M = M-{a}
endif;
endfor;
if M = K then return O
else return M;
endif
end Key2.

Do phtrc tap tinh toan  0(n m).

4 32 Xay dung mot LDQH c6 5 thudc tinh ABCDE, moi thudc tinh la mot khéa:
p - (u,F} u = ABCDE; F = {A—B, B—c, ¢ —D, D—E, E—A}.
Taco VXEu : X=u (?), do d6 Xla mot khda cua p.

Chu y: Tap PT11F cé dang nhu trén dwgc goi la lapphu tinioc ham dan<i vong.



92 Chuong VIl BAI gOj OAC chuong

4.33. LDQH c6 5 thudc tinh ¢ thé c6 tdi da bao nhiéu khéa? Cho thi du.

10 khoa, thi dy, p = (UF); u = ABCDE; F = {AB-+CDE. AC-»BDE,
AD->BCE, AE-"BCD, BC-»ADE, BD-»ACE, BE->ACD. CD->ABE.
CE-»ABD, DE->ABC}. D& thdy mdi vé trai chinh 1a mot khoa (?)

4.34. Xay dyng mot LDQH c6 5 thudc tinh ABCDE va chi ¢6 mot khéa duy nhit.
p=(U,F); u=ABCDE; F= {A-»BCDE}. Khéa A(?).

4.35. (Nguyén Xuan Huy) Cho K la mdt khéa cia LDQH p = (U,F). Chitng minh
rang v&i moi tap con X cla Ktacé: X +n K= X

Chimg minh

ViXc X*vaXc Knén XcX* nK.Ta can chitng minh X *nK cX . Gia sir Aé
X*n KvaA € X Taxéttap M = K-{A}. Dé thdy X cM (?). Ta cd, iheo tinh chdl
dong bién clua bao déng: A £ X* ¢ M* . Tk day suy ra M*2 K nén
M* = U(?), tic 1a M la bd phan thyc su cua khoa K lai ddng thoi la siéu khoa, trai voi
dinh nghia khda. Vay Ae X. dpcm.

Chlay: Tinh chét trén 1a mdt ddc trung cua cac thudc tinh nguyén thly (thudc tinh
khoéa).

4.36. (L& Van Bao, Nguyén Xuan Huy, Hd Thuan) Cho LBQH p = (U.F). Goi M la
giao cua céc khda cua p.-Chirng minh rang

M=u- (J(/?2-2)
L->ReF

Chtrng minh

Do cac PTH L—»R va L—(R-L) la twvong duong (?) nén ta co thé 2ia thiét rang moi
PTH trong F déu c6 dang L—-»R, Lo R=0 (xem thém bai 4.19). Do 2i4 thiét nay, ta
c6 R-L=R. De nhan thdy M la tap cac thudc tinh khong c6 mat trong \é phéi cua
moi PTH trong F (?) do d6 chdng phai c6 mat trong moi khoa (?). Gia su A la mot
thudc tinh cé trone vé phéi cia PTH L—AR' cua F. Ta chi*ng minh A sé¢ khdng xuét
hién trong mét khéa K nao day cua LDQH p. That vay, xét tap X = U-A Dc thav
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X2 L(?) vadodo X lasiéu khoa (?). Tl siéu khéa X khdng chira A (?) ta lay ra
dugc mot khoa K khong chira A (?).

4.37. (L& Van Bao, 110 Thudii) Cho LBQH p = (U,F). Goi M la giao ctia cac khoa cua p.
Ching minh rang p c6 mgt khéa duy nhét khi va chi khi M +=u.

Chwng minh

Néu M * = u thi M la siéu khdéa va M khong thé chia thuc sy mot khoa (?), tic la
M la mot khda. Vi M la giao cua cac khoa dong Ihoi lai 1a khoa nén p khong thé con
khoéa nao khac ngoai M. Nguogc lai, néu p chi c6 mot khda duy nhat M thi giao cla

cac khéa dwong nhién la M, va do d6, theo tinh chat cua khéa M * =u.

4.38. Cho tap thudc tinh u v&i n phan tir. Ching minh ring c6 thé xay dwng tap PTH
Fsao cho LD QH p = (U,F) c6 s6 lugng khéa dins bang

trong d6 todn t& L*J cho ta cAn nguyén duwdi cua s6 nguyén X (2"  1atd hgp chdp m
cua n phan td.
Goiy: Gia st u = {A], A2..,An}, n > 0. Xay dung tap PTH F = {X->U-X}, trong do
moi X 1a mdt t6 hgp chip Ln/ 2j cla n. Chirng ming rang moi vé trai X la mot khoa.
4.39. Tim tap thudc tinh nguyén thuy cua LBQH sau-

p= UM, u =ABCDE,

F={AB —c, AD—-B,B-»D }

Lwgc dd p c6 giao cac khoa la: AE, ma (AE)+= AE * u nén p c6 hon 1khoa
cu thé 1a 2 khéa: ABE va ADE. Vay tap thudc tinh nguyén thay la

u* = ABE u ADE = ABDE.
4 40 Khing dinh hodc bac bé tinh ding cla cac ménh dé sau:

a) K Zu la mot khod khi va chi khi K +—» u (u phu thudc day du vao K): diing
b) Hai khoa khac nhau cua mot LDQH khong giao nhau: sai. xem bai 4.39
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¢) Hai khoa khac nhau cia mot LBQH khdne bao nhau dung

d) Moi LDQH déu cd it nhat mét khod: ding.

) Ton tai mét LDQH khdng cé khoé nao: sai.

f) S6 khoa ctia mot LDQH khong thé 1én hon s6 thudc tinh: sal. xem bai o }}.
g) u khdng thé la khoa clia LBDQH (U,F): sai; khi F = 0 hodc F chi chira
cac PTH lam thwong thi u la khoa.

h) Moi LDOH khong thé co6 hai khoa don tic la khoa chi gdm mo) thudc
tinh: sai. xem bai 4.32.

Bai giai chuvong 5

CHUAN HOA

5.1. Ching minh rang néu X -> Y va X n Y = 0 thi phép tach
(XY, U-Y) la khdne ton that.

Chirng minh

Bit M=XY, Z=U-Y, lacé MZ=Uva A/n z =X. Ta can chirng minh VReSATIX—yY).
RyM\*K[Z\=R. Theo bai !.33 ta c6 R\{]J*R\Z\ 3 R, ta con phai chi*rne minh /2| Kf)'R\Z\
¢ R. Giastr ueR[M\, ve/?[Z] va u va Vthoa diéu kién két ndi tw nhién, tic ia UX = VX
ta chieng minh u*veR. Vi ueR[M\ nén 3 u'eR: u= u".M. Vi VeR[Z\ nén r veR: V=
ViZ.ViX= Mn zninXc MvaXQz, ttdosuyrauX =u-.MX=u'X =VX =
v'.z.x - v'x. Vi R théa PTH nén tr u'.x = v'.x tasuy ra u.Y=v' >\a do do
u'M=u"XY=VXY =v.M. T day suy ra u*v - v'€ R dprm

Cliu tliicli Ta co6 thé dunu k¥ thuat bans dé chinii minh nhw sau. Lap han- . ' cac



Nguyén Xuan Huy, Lé Hoai Bac 95

cot 1a cac thudc tinh trong u va hai dong u c6 nhan M = XY va v co6 nhin Z = U-Y.
Tathay, vi M n Z = X nén hai dong u va v giéng nhau trén X v&i cac ky hiéu phén
biét. Khi van dung F-luat X — Y, hai dong u va / s& gidng nhau trén Y voi céc ky
hiéu phan biét. Ngoai ra, do dong v chira cac kv hiéu phan biét tai z nén V chira cac
ky hiéu phan biét trén XYZ = u, nghia la V chia toan ky hiéu phan biét. VVay phép
tach dé cho la khéng ton that.

5.2. DUng ky thuat bang dé kiém tra tinh ton that cla cac phép tach sau:

aP =(U,F), u =ABCD, F= {A ->B, AC —>D }P={AB,ACD).

T=>T*
A B C D
AB ai a? b,3 bu
ACD 4 b22/a 2 a4

Vi T* chita dong th( hai gdm toan ky hiéu phan biét nén phép tach da cho la
khong t6n that.

b)p =(U,F), u =ABCDE,
F={A">C,BA>C,C*>D,DE->C,CE~">A}

p =(AD, AB. BE, CDE).

T=> T*

A B c D E
AD ai bn b/j/a3 a4 b,s
B o a: bi/b%/u3 e b2i
BE b, a b33/bl3a3 bu/a4 al
CDE  bji /b}i bj; as a4 &

Vi T* khOMI chira mdt dong loan ky hiéu phan biét nén phép tach da cho la
16/1 tluh.
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5.3. Mot luge dd quan hé & dang chudn 3 va ¢ mot khoad duy nhdi co ihé & dang
chuan Boyce-Codd khong? Vi sao?

C6.
Chirng minh

Gia st LD p & 3NF, c6 mdt khdéa duy nhat K nhima khong & BCNF. Vay phai c6 mji
PTH khong tam thudng X—A, AEX sao cho X khdne phai la siéu khoa. Ta cd K-»X v
K la khéa, X !-> K vi X khong phai la siéu khéa. Ncu A khdng phéi la thudc tinh khéa
thi phu thudc bdc cau K—x, X l»K, X—A, Aé X chiing t6 LD da cho khong & 3NF.
Vay A phéi la thudc tinh khéa, tirc 1a A nam trong khoa duy nhat K. Xét tap M = (K-A)X.
VIM dX ncn theo tién dé& phan xa Armstrong M—»x, mat khac X—A theo gia thict
nén theo tién dé bac cAu Armstrong ta suy ra M->A. Khi d6 M* chita A % do db chia
K. Trc 1a M la siéu khéa khong chira A. Tl siéu khda nay ta cé thé tim dwgc mot khéa
K'AK (vi K chira A ma K' khéng chita A). Hai khoa ndy mau thudn \o> diéu kién khoa
K la duy nhét. Vay gia thiét vé sy ton tai PTH khdng tdm thwone X—A AéX sao cho X
khong phai la siéu khoa la sai. LD phai ¢ dang BCNF, dpcm.

5.4. Xac dinh va giai thich dang chuadn cao nhat cua LDQH sau:
p=(U, F); u=ABCD, F={/1->C, C-> ABD }.

LBp céd 2khoa laA vac vi A* = ¢c* = ABCD = u. Tap thudc tinh khoa la U) =AC. tip
thudc tinh khong khod la Un = BD Taco, C->D (?), D !-> ¢ (?), D—B bay la phu
thudc bac cau cua thudc tinh khong khoa B vao khod c. Vay p khoéne phai la 3NF va
duong nhién p khong phai la BCNF(?). Vi hai khod A\k C déu chi co mot thudc tinh
nén cac thudc tinh khéng khoa khac 1a 6 va B déu phu thudc day du \ ao hai khoa nay
Vayp la 2NF.

5.5. Chttne minh 3NF => 2NF.

Néu A la thuéc tinh khong khoa va A khong phu thudc day da vao khoa K thi ta cé
3 Mc K: Vi»A Khidé M ! —K (?), A iM (?). Day la mot phu thudc béc cau.
mau thuadn véi gia thiét vé 3NF. Vay moi thudc tinh khong khoa phai phu thudc day
du vao moi khoa. tirc l1a lugc d6 phai la 2NF.

N
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5.6. Chirng minh BCNF => 3NF.
Chimg minh: Suy tryc tiép ti dinh nghta.
5.7. Chuan hoa 3NF CSDL Thuc tap:
SV(SV#, HT, NS, QUE, HL)
DT(DT#, TDT, CN, KP)
SD(SV#, DT#, NTT, KM, KQ)
VGi céac tap PTH sau:
FSV = {SV# -> HT, NS, QUE, HL}
FDT = {DT# —TDT, CN, KP}
FSD = {SV#, DT# -> NTT, KQ ;NTT -> KM}
Giai
Hai quan hé sv va DT chi cé 1khoa don (1 thudc tinh) tuong ng la SV#

DT# va hai tap PTH tuune (ng chi chta 1 PTH nén hai quan hé nay
BCNF(?I.
Quan hé SD ¢6 1khod 1a K = SV#DTE. SD khong & 3NF vi cé phu thudc i
cau cua thudc tinh khona khod KIV1 vao khoa K. Ta chuan hoa SD nhuv sau
1 Téch
sv#, DIn—=NIT

SV#. ->
NTT -> KM
2. Tim phu toi tiéu

G = {SY=. HT= -> NTT,; sv#. DT# -> KQ; NTT -> KM }
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3. GOp: ta thu lai dugc F. Thanh phan thr nhat chwa khéa {SV#, DT#)

4. K&t qua: p = ({svtt, DT#, NTT, KQI, (NTT. K M» Ta ihu duogc 1
quan hé

SD(SV#,DT#NTT,KQ) véi khod K = SV#,DTfr va
NK(NTT,KM) v6i khoa NTT
5.8. Chuén hoa 3NF LDOH p = (U.F) sau:
u = MLTGSDP,
F={A/I—>7GP—>M,GT—>p,MS D,GS->p}
voi ngit nghta sau:
M: M®dn hoc chuyén dé
L: L6p chuyén dé
T; Thay - gido vién phu trach chuyén dé
G: Gio hoc chuyén dé
S:  Sinh vién theo hoc chuyén dé
D: SO dang ky cla sinh vién trong chuyén dé dé
P: Phong hoc danh cho chuyén dé
M —T: M&i chuyén dé c6 mét thay phu trach
GP —M: Tai moi thoi diém, moi phone hoc duwoc danh cho khéne qua mét mén
GT—>P: Tai mbi thyi dificn. mdi thay day trong khéng qua mdt phone hoc

MS —D: Mai sinh vién tham gia chuyén d& nao thi dwoc cip mot ma s6 ghi dan
theo chuyén dé do

GS —>P: Tai moi thoi diém, mdi sinh vién c6 mit trong khdng qua mét phong hoc.
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1 Tim mét khoa: Giao cac khod K =LGS. Ta c¢6 K* = (LGSY =LGSPMTD = Ud
d6 lwge d6 p c6 mot khoa duy nhét 1a K. Tap céc thudc tinh khod: UK=LGS, tap ca
thudc tinh khéng khod: Uo = PMTD.

2. Vi bd phan thyc sy clia khoa K [a GSva GS—P, p 6 Unnénp khong & 2NF vad
dé khong o 3A/F.

3. DPeyrang F da & dang toi tiéu, ta co:
p = (MT, GPM, G775 MSD, G5P)

Khod = LGS khong co trong thanh phan nao cla p nén ta thém K vao dé thu dug

két qua sau:

NN Luwgc d6 Khoa

1 MT M
2 GPM GP
3 GTP GT
4 MSD MS
5 GSP GS
6 LGS LGS
5.9. Chirng minh sy tvong dwong clia hai dinh nghfa e va/ vé BCNF.

LDQH INF p = (U.F) 1a BCNF néu
€) moi thudc linh déu phu thudc truc li€p vao moi khoa,

J) moi PTH khorvi kim thirong X->Y dai cho la X la mdt siéu kiida.

Chimg minh
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[c =>/] Gid st X—=Y lamot PTH khéng lam thuong. Ta phai chimg minh X Ia
mot siéu khoa. Vi PTH X -> Y khong tam thudng nén ta phai co X —A\Q
A e Y-X. Neu X khong phai la siéu khoa thi v&i moi khoa K la c6 X —=K
K —=X, X —=A, A E X, ttc 1a A phu thudc béc cau vao khoa K mau thuan voi
dinh nghTa e. Vay X phai la siéu khoa, tic lata co/, dpcm.

[/=> €] Cho khoa K cla p va mét thudc tinh A trong u. Gia st A phu thudc
béc cau vao K, tic 1a3 1 ¢ U: K —»X, X ==K, X —A. A E X. Nhu vay X -*
A 1a PTH khong tam thwong. Theo fta suy ra X la mot siéu khoa cla p, vadc
d6 X —K, mau thuan voi gia thiét vé phu thudc béc cau. Vay moi thudc tinh A

phai phu thudc tryc ti€p vao moi khoa cliap, tic lata cé e, dpcm.

5.10. Chirng minh sy twvong ducmg cla hai dinh nghfa ¢ vad vé ISF

LDQH INF P=(U,F) la 3NF néu
¢) moi thudc tinh khong khda déu phu thudc truc ti€p vao moT khda

d) moi phu thudc khétig tdm thudng cla thudc tinh khéng khéa A vao Iap
thudc tinh X déu cho X 1a mot siéu khoa.

Chtrng minh

[c =? d] Ta gid thiét phan ching rdng lugc dd c6 PTH khong tam thwoni
X —>A, A la thudc tinh khong khéa va X khong phai la siéu khéa. Goi K la mot khoi
cla p. Ta c6, vi K la khéa nén K -* X, vi X khong la siéu khoa nér
x~ — K. Diéu nay vi pham tinh phu thudc tryc ti€p cua thudc tinh khéng khda A
vao khoa K.

[d =>c] Ta gia thiét phan chi*tng rang A Ia mét thudc tinh khéna khéa phu thugc

khéng

tryc ti€p vao khéa K, thc la & -> X X !» K X > A

A X. Theo d thi X 13 siéu khéa, do d6 X —K, mau thudn.



Phan 4

Bai giai cac dé thi
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Bai giai e 1

Thi tuyén cao hoc Pai hoc Thai Nguyén
Nam 2002

Céau 5.

5 a.1) Pinh nghfa quan hé: xem ly thuyét.

5.a.2) Binh nghta phu thudéc ham: xem ly thuyét.
5.b.1) Phat biéu hé tién dé Armstrong: xem ly thuyét.
5.b.2) Phat biéu tinh ding cta hé tién dé Armstrong:

Pinh ly: Cho tap PTH F trén tap thubc tinh u va moét PTH f trénu.
Néu f duwgc dan tir F theo tién dé Armstrong thi f cling duoc dantlr F
theo quan hé, tecla F* c F

5.C.1) Binh nghia lwgc dd quan hé: xem ly thuyét.

5.C.2) binh nghia khoda cla lwvgc dé quan hé: xem ly thuyét.

5.d.1) Phat biéu bai toan thanh vién d6i v&i lvgc dé quan hé: xem ly thuyét.

5.d.2) K&t qua lién quan t&i bai toan thanh vién:

Pinh ly : X ->Y e F*khivachikhiY c X +

Céau 6.

6.a) Thuat toan tinh bao déng cua mot tap thudc tinh trong moét lvgc

dd quan hé: xem bai 4.2.

6.b) Thuat toan tim mot khod cla lwvgc dd6 quan hé: xem bai 4.30.

c) Gia thiét: LbQH s = (R,F); R = abcdefg,

F = {abc -> de, bed -» g, abf -> eg, ce fg }

LDQH s c6 khéa K = abc. vi:
(abc)+ = abedefg = u va (bc)+ = bc * u, (ac)+ = ac * u
(ab)+ =ab * u.
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Bai giai D& 2

Thi tuyén nghién clru sinh
Vién Coéng nghé Théng tin nam 2001, N1
Cau I. l.a) binh nghta phu thuéc ham: xem ly thuyét.

I.b) Hé tién d& Armstrong: xem ly thuyét.
Pinh ly (Tinh xac dang va day du hé tién dé Armstrong)
Fr=F*
Cau II. Gia thiét: p = (U,F), u = ABCDEGH,
F={B->AC, HD -> AE, AC ->BE, E-»H, A-»D, G-»E)
Il.a) Tim mot khoa cla p: Giao cac khoa cla p:

M =u- u (R-L)=ABCDEGH - ABCDEH - G

L-*ReF

Ta c6, M* = G* = GEH * u nén p c6 hon 1 khéa va moi khda c
p déu chra G va c6 it nhat la hai thudc tinh. Tlr d6 suy ra rdng moi s
khéa hai thuéc tinh déu la khéa cta p. Ta thdy (BG)* = BGACEHD :

nén K1 = BG la mét khoéa cuta p.
Il.b) Kiém tra tinh dang dan cha cac suy dién sau day:
-F uCG -> EH :dung, vi (CG)* = CGEH chtra EH
-F EDGH  AE: dlng, vi (DGH)* = DGHAE chta AE

Il.c) Vi (CGH)* = CGHE t u nén CGH khdéng phai la khéa cja |
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- Vi ABCG chtra thwc sy khéa BG tim dwoc trong cau Il.a nén
ABCG khdng phai & khéa cua p.
I.d) Tim thém mot khoéa cé lwc lvgng (s6 thudc tinh) khac véi luc

lwvgng cua khoéa tim dwoc & phan ll.a.

Trong céau ll.a ta da tim duwoc khéa K1 = BG c¢6 2 thudc tinh.

M (AOO+ = ACGBED = u. (CGf = O + U
(AG)* = AGDEH t U va G la giao cac khéa cua p nén K2 = ACG la
mot khéa khac cé 3 thudc tinh cua p.

e) Tinh z = (X-K*)u (YY véi X = ACD, Y = CG va K la mot siéu
khéa cua p.

Vi K la siéu khéa clia p nén K* = u va do d6 X-K* = 0. Theo tinh
chét cla bao déng ta co (Y *»* =Y * Vay Z =0u Y ' = (CG)* =
CGEH.

Cau lll. Binh nghia cac dang chudn 2NF, 3NF va BCNF cla LDQH.
xem ly thuyét.
Tim vi du ching t6 c6 LDQH la 3NF nhung khong la BCNF va vi du
chi*rng td c6 LDQH la 2NF nhuwng khong la 3NF.
Ill.b. Vi du moét lwgc dd quan hé dang 2NF nhwng khéng la 3NF.
p=(U F) u=abc; F={a->bc, b-»c}. pcé mdt khdéa duy nhat la a.
Hai thudc tinh khdng khoéa b va ¢ phu thuéc day dd vao khda a nén p
la 2NF. PTH b -» ¢ cho thay thudc tinh khong khoéa c phu thudc vao
b ma b khéng phai la siéu khéa nén p khéng la 3NF.
lll.c. Vi du mdt lvgc d6 quan hé dang 3NF nhwng khong la BCNF.
p= (U F), u=abc; F={ab ->c, c-» a}. pcé 2 khéa la K1 = ab va
K2 = bc. Tap thudc tinh khéa la UK= abc = u. Tap thudc tinh khéng
khéa la Uo = 0. Do p khéng cé thudc tinh khéng khdéa nén p & 3NF.
Mat khac tr PTH c -» a va c khdong phai la siéu khoéa ta suy ra p

khong la BCNF.
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rh ~Vv M BAJ GtA1 CAC p£ Tm
Bai giai D& 3
Thi tuyén nghién clru sinh

Vién Céng nghé Théng tin nam 2001, N2

Cau I. Thuat toan tim bao déng cla mot tap thudc tinh wong LBQH

xem bai giai 4.2.

Cau Il

11.1) Binh nghia khéa va siéu khoéa cia LBDQH. Thuat toan tim khoéa: xen
ly thuyét.

112) Cho LBQH p = (U,F) v6i u = ABCDEGH,

F={B->AC, HD -> AE, AC -* BE, E-» HLA-> D, G -> E}

a) Tim mot khéa cla p: Giao cac khoéa

M=v- u (R-L)= A3CDEGH - ABCDEH =G

L-*ReF

Ta c6, M* = G* = GEH * u nén p c6 hon 1 khdéa va moi khoéa cua p dé

echlra G va c6 it nhat la hai thuéc tinh. Tlr d6 suy ra rdng moi siéu kho

hai thudc tinh déu la khéa cla p. Ta thdy (BG)+= BGACEHD = u ne
Kl = BG la m&' <hoa cla p.

b) Méu thém cho F PTH G -> B ta thdy giao cac khoa van 1a G V
c* = u. Theo dinh Iy nhdan biét mdt LPDQH c6 duy nhdt mot khda khi V

chi giao cac khoéa la siéu khoéa, ta suy ra p cé ding moét khoa

Cau Il

111.1) Pinh nghia cac dang chuin 2NF, 3NF va BCNF cla LDQH xei
ly thuyét.

1m2) Cho LBQH p = (U,F) v&i u = ABCPC
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F ={AB-» CE, BC -» D, CD -> A}. Kiém tra p c6 la BCNF khéng?

Ta thady moi PTH trong F déu la khdong tam thudng va

CD ->AeF, (CD)*=CDAt u nén p khong la BCNF.

Cau IV. Tirn mot phu clia cac PTH thdéa trong quan hé R(A,B,C,D) sau day,

A B c D

31 bi Ci ar

az b2 C2 di

31 b3 Ci d2

ai bt Ci d2
Ta biét r&ing moi tap PTH F déu twong duong véi tAp chira céac
PTH khoéng tdm thuwong va cé vé phai chi chra 1 thubc tinh, do dé ta chi
xét R c6 théa hay khdng cac PTH khong tam thuwong dang X -> A,
A e X va X la mot tdp con cua u. T 4 thudc tinh A,B,C,D cla u ta lap

duwoc 16 tap con, loai trir tap r5ng va tap day da 4 thuoc tinh u ta xét 14

tap con thuc sw va khéac réng clha u. Ta c6 cac nhan xét sau:

1. Néu trong quan hé R cé mdt cot B chira cac gia tri khac nhau doéi
mot thi R théda moi PTH dang BX -> Y. That vay, khi d6 trong R khong
c6 hai bd nao giéng nhau trén BX.

Cot B trong quan hé R da cho thoa tinh chat 1.

Néu trong quan hé R c6 mot cdt B chira cac gia tri khac nhau déi mot va
mot cot A gibng r.hau trén 2 dong nao doé thi R khéng théa moi PTH
dang A -> BZ trong dé Z 12 mot tap con khéng chira AB. That vay, khi do
trong R lubn ludn ton tai 2 dong giéng nhau trén A nhwng khac nhau trén
B va do d6 khac nhau trén BZ.

R-A R-C va B-D trong quan hé R da cho théa tinh chat 2.
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Ta lap bang xét cac PTH dang X =>A X la mdt tap con cua u, A lamd
thudc tinh trong U-X. Ta lan lwot dién vao cac 6 nam Uén giao cua donj
X va cot A cac gia tisau:
Néu X -» A la PTH tam thwong, téc la A e X thi ta dién dau tri (-
véi y nghia la khdng xét,
Néu X -> A la PTH dlng trong R ta dién trj 1 vao 6 twong ung
nguoc lai ta dién tri 0.

Néu cdc PTH X -» Ava Y -> A dung trong R thi theo luat cdng rinh,
PTH XY -> A cling dlng trong R. Ta dién dau trir (-) v&i y nghia la
khéng xét PTH XY -> A.

A 5} D
A , o 1 1
B 1 _ 1 1
C - 1
D 1 -
AC _ _ -
AD _ o - -
BC - - - -
BD - - - -
@D - o - -
'AK: - - - -
ABD - - - -
ACD - o R
BD

Vay R théa phu sau day:

F = {A->C, A->D, B-»A, B->C, B->D, C->A, C-»D, D-»A, D->C}

Sau khi tim phu khong dw va gdp cdc PTH c6 vé tradi gibng nhau ta thu

duoc F ={A->D, B-»D, C->D, DAAC}.

Chu y: C6 the c6 cac két qua khac, nhwng moi pha thu dwoc déu twong
dwong voi nhau.
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Bai giai Dé 4

Thi tuyén nghién clru sinh
Vién Céng nghé théng tin nam 2002, N1

Céau 1.
1 .a) Dinh nghfa lwoc d6 quan hé: xem ly thuyét.
1 .b) Binh nghia bao déng cla tap thudc tinh trong LDQH: xem ly thuyét.
1.c) Thuat toan tim bao déng cua tap thudc tinh trong LDQH: xerrTBai
gidi 4.2.
Cau 2.
Gia thiét: LDQH p = (U, F); u = ABCDEGH;
F={CD->H, E->B, D->G, BH->E, CH-» DG, C-> A}.
a) Tim tap M la giao cua toan bd cac khoéa cua p:
M-U- 13(fl-z,)=c
L-*ReF
b) Cho biét p c6 ding 1 khoa hay khéng?
Vic*=CA*u nén LBQH p cé hon 1 khda.
c) Tap ABD c6 phai la khoa cta p khéng? Vi sao?
ABD khdng phai la khéa cta p vi khong ch&ra c la thudc tinh phai
c6 trong moi khoa.
d) Tap CH c6 phai la khoa cta p khéng? Vi sao?
Tap CH khong phai la khoa ctia p vi (CH)* = ACDGH * u.
e) Tinh Z=(X*Yfn (K*- Y)biétX =CD, Y = CH, K la mdt siéu khoa cua p.
Vi K la siéu kh6éa nén K*= u, do do
K -Y = ABCDEGH - CH = ABDEG,
Ta lai biét (X Y)' = (XY)* = (CDH)*=ACDGH, nén
z = ACDGH n ABDEG = ADG.
Cau 3. Phép tach mot LDQH: xem ly thuyét.
Kiém tra tinh t6n thit cia phép tach bang k¥ thuat bang: xem ly thuyét
3.c) Gia thiét: p= (U, F), u = ABCDEGH,
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F={CD-»H, E->B, D-»G, BH-» E, CH-» DG. c -» A}
w = (ABCDE, BCH, CDEGH).

T=T
A B c D E G H
ABCDE ai 32 33 a4 35 b6/ a* bi7/ 37
BCH b2i/fal 32 33  Dbj4a/A ~5135 0 37
CDEGH b3i/ai b/ 33 a4 as 3« 37

Do T* c6 chra dong toan ky hiéu phan biét nén phép tach w da cho
khong tén that.

Céau 4.

4.a) Binh nghia cac dang chudn 2NF, 3NF va BCNF cua LDQH: X
Iy thuyét.

4.b) So db twong quan gitra cac dang chuén:
BCNF => 3NF =>2NF
4.C) Xac dinh dang chudn cao nhét ctia LDQH h sau day:
h=U P; u=aBcD, F={D->B, ¢ >A B->AcD }

h cé 2 khoa K, = D; K2= B vi D* = ABCD va B*= ABCD
Tap thudc tinh khéa la UK= BD'
Tap thudc tinh khong khéa 13 uO= AC.

Ta c6:C -> A (gia thiét) va A 1a thudc tinh khéng khoa, C kho
phai la siéu khéa nén h khong la 3NF.
Hai thugc tinh khéng khdéa A va C déu phu thugc day da vao cac khi
Bva D do dé lwgc dd h la 2NF.
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Bai giai D& 5

Thi tuyén nghién cu sinh
Vién Cong nghé thong tin
nam 2002. bé s6 2

Cau 1

1.a) Binh nghia PTH: xem ly thuyét.

1.b) Pinh nghia LDQH: xem ly thuyét.

1.c) Phat bi€éu bai toan thanh vién trén LDQH: xem ly thuyét.
1.d) Diéu kién can va dua lién quan dén bai toan thanh vién:
Pinh ly: X —Y e F* khiva chikhiY c X*

Cau 2.

2.a) Pinh nghta khoa clia LDQH: xem ly thuyét.

Cau 3.

3.a) Cho LBQH p = (U,F). Thudc tinh A trong U dugc goi la thudc tinh
khéa néu A coé trong mot khéa clia p. A dugc goi la thudc tinh khdng
khdéa néu A khong cé trong bat ky khéa nao cua p.

3.b)

Gia thiét: s= (U, F), u = ABCD, F={AD » BC, B -> A D->c }

a) sco 2 khoéa:

K, = BD, vi (BD)* = U; B* = AB * U; D* = CD * u.

«@ =AD; v (AD)'=U A* =A*uvaD* * U

b) cho bift ¢ 0O phéi [athuoc tinh khoa hay khong? C khong phai la

thudc tinh khéa cta s vi ¢ khéng cé trong khéa nao.
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Cau 4.

4.a) Pinh nghfa cac dang chudn 2NF 3NF va BCNF cua LDPQH: xe
ly thuyét.
4.b) So db6 twvong quan giltra cac dang chudn: BCNF => 3NF =>2NF
4.c) Xac dinh dang chuén cao nhéat cia LBDQH h sau.

h=(, F); u=ABCD, F={CD->B,A -> ¢, B >ACD}
Giai. Lwgc dd h c6 3 khoa: = B, vi B*=U;

K2=CO-vi (CD)*=U,C*=C~U,D*=D*U.

K3=AD, vi (AD)+=U,A’=AC i U,D* =D* u.

Tap thubc tinh khéa 1a UK= ABCD = u, vay h khéng c6 thudc tii
khéng khoa.

Ta c6 PTH A -* ¢ ma A khoéng phai la siéu khéa nén h khoi
thé 1a BCNf. Do h khéng c6 thudc tinh khéng khoéa nén khéng co pl
thuéc béc cau cua thuéc tinh khéng khéa vao cac khoda. Vay h la L
dang chuén 3NF.

Cau 5.
Gia thiét:
p = (U, F); u = ABCDEGH;
F={DE->G, H-»c, E->A CG-» H,L DG->EA, D-» B}

a. Tim tdp M la giao clia toan b6 cac khoa cla p. Cho biét p c6 diing
khoa hay khéng?

M =u - ABCGEH = D. M*=D*=BD * u nén p c6 hon 1 khéa.

b. Tim 1 khoa cua p: K= DEH, vi (DEH)* = u,

(CE* =DEGAB * u, (DH* =DHCB* u, (BH*=BEHAC* u

c. Tap BCE c6 phai la khoa ctia p khéng? Vi sao?

Khéng, vi BCE khéng chira D la giao cac khoa.

d. Hay thém hodc bdt 1 phu thudc ham cho F dé LD cé dung 1 khc

Thém chang han PTH D—EH Khi d6 D van Ia giao cac khéa va D* =
nén p c6 dang 1 khéa.
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Bai giai Pé 6

Thi tuyén nghién cru sinh
Pai hoc Bach khoa Ha Noi

Nam 2002

Bai 1.
1la) Pinh nghfa lwvgc d6 quan hé: xem ly thuyét.

1b) Binh nghia khoda cua lwvgc dd6 quan hé: xem ly thuyét.
B 2 Gathié: p=(UP); u=ABCDEH
F={BC>E D>Ac A A»D BE>CH}
a) Tim mot khod K cua lvgc dd p:
LD p c6 khéa K = BC vi
(BO*=BEACH=Uu, B*=B*u, c+=CA*u.
b) Ngoai khoda K, lwgc dé p con khod nao khac khéng? Vi sao?

Giao cla cac khoéa: M = U- EADCH = B; M* = B* = B* U Vay Lb c6
hon 1 khoa.

c) BCH khéng phai la khéa cta p vi BCH chira thuc sy khéa K = BC tim
duoc & cau a.

d) Vi (BD)* = BDA * u nén BD khdéng phai la khéa cla p.
e) Tinh Z=(X*~Yfn K'- (XuY) v&i X = AB, Y = D, K la mét siéu khoa
clia p

Vi K la siéu khoéa nén K* = u, mat khac (X UY) = (X uY)* , do dc
Z = (XuY) - (X*Y) = (ABD)* - ABD = ABD - ABD =0.
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f) Vi giao cac khda la B nén ta cé thé them PTH B->C Khi d6 giao (
khéa van la Bva ta c6 B+ =u nén LD cé ding 1 khoa

Bai 3. Mot lvgoc do quan hé & dang chuén 3 va cé mét khoa duy nhat
thé & dang chuédn Boyce-Codd khong? Vi sao? Co.

Chuing minh

Gid st LD p 0 3NF, c6 mot khda duy nhat K nhwng khéng & BCNF. \
phai c6 mét PTH khéng tam thwéng X->A, AEX sao cho X khéng pha
siéu khoéa. Ta c6 K->X vi K la khéa, -1 (X -> K) vi X khong phai la s
khéa. Néu A khdng phai la thudc tinh khoéa thi do X khdng phai & s
khéa nén LD da cho khéng & 3NF: mau thuan véi gia thiét. Vay A pha
thudc tinh khéa, tirc 1a A ndm trong khéa duy nhat K. Xét tap U
(K-A)X. VIMd X nén theo tién d& phan xa Armstrong M-+X, mat kt
X—»A theo gia thiét, nén theo tién dé& bic cau Armstrong ta suy ra M-
Khi d6 M+ chira A va do d6é chira K. T&c la M 1a siéu khéa khoéng chti
Tl siéu khoa nay ta c6 thé tim dugc moét khda K' * K (vi K chira A mé
khéng chira A). Hai khéa nay mau thudn véi didu kién khéa K la (
nhét. Vay gia thiét vé sy ton tai PTH khong tdm thwong X->A, AEX i
cho X khong phai la siéu khéa la sai. LD phai & dang BCNF, dpcm.

Bai giai D& 7
Thi tuyén cao hoc nganh GIS nam 2003

bgi hQc Bach khoa Tp H6 CM minh
Moén: Co s& dir liéu. bé s6 1

Céau 1.

a) Dinh nghia phép trir hai quan hé: xem ly thuyét.

b) Thuat toan xac dinh hiéu hai quan hé: xem bai giai 2.6.
Cau 2.

a) binh nghia LDQH: xem ly thuyét.
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b) Dinh nghta bao déng cla tap thudc tinh trong LDQH: xem ly thuyét.
c) Thuat toan tim bao déng cuia tap thudc tinh trong LDQH: xem bai giai 4.2.

Cau 3.
Gia thiét: LbQH p = (U, F), u = ABCDE,

F={DE->A B—>c, E >AD}.
a) Tim moét khoa cua lwoc d6 p. LUQC do p c6 khoa K = BE, vi (BE)*=U
vaB*=BC*u ;E =ADE* U.
b) Tap BCE khdng phai la khoa cla p vi BCE chi*a BE, ma BE la khoa.
c) Tap AD khdng phai la khoa ctia pvi (AD)+= AD * u.
d) Luwgc dd p con khoa nao nita khéng? Vi sao?
Ta tim tap M la giao cua toan bd cac khoa cua p:

M=u- u (R-L).

L->RzF

M = ABCDE - ACD = BE = Kdo d6 LDPQH p chicé mdt khoa duy nhét.
e) Tinh z = (X*Y)* n (K+- Y) biét X = DE, Y = AD, K la mot siéu khoa
cula p.
Nhan xét: Vi K la siéu khoa cua p nén K+ = u. Mat khéac, theo coéng thirc
(X*Y)+= (XY)+nén ta co

z = (XY)+n (U- Y)=(DEA)+n BCE =DEANn BCE =E.
f) Thém, chdng han PTH c¢ -+ B. Khi d6 ngoai khoa BE lwgc dd c6 thém
khod CE vi ¢ — B. D& thady c6 thé tach LBPQH p thanh 2 LBQH thanh
phan doéc lap nhau la P,=(ADE, {DE->A, E->AD}) v&i kho4d K,= E va p2=
(BC {B—>C}) v6i khoa K2= B. Khi thém PTH c -> B cho LBQhY p2ta cé
thém khod K3= c. Hgp nhat 2 lwvgc do nay lai ta sé dwoc dang 2 khod la

K,K2= EB va KIK3= EC.
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Bai giai bé 8

Thi tuyén cao hoc nganh GIS nam 2003
Pai hoc Bach khoa Tp H6 Chi Minh
Mobn: Co so dir liéu. Bé s6 2

Cau 1
a) Binh nghta phép toan két néi tw nhién hai quan hé: xem ly thuyét
b) Thuat todn x&c dinh phép toan két ndi tw nhién hai quan hé: xem
bai giai 2.3.
Céau 2.

a) binh nghia LDQH: xem ly thuyét.

b) Binh nghTa khod cuia lvgc d6 quan hé: xem ly thuyét

¢) Thuat toan tim mét khod cla lwgc d6 quan hé: xem bai giai 4.30
Céau 3.
Gia thiét: LBQH p = (U, F); u = ABCDE;

F={EA->B, ¢ =D, A->BE}
a) Tim mot khoa cla lwgce do p:
Ta tim tap M la giao cac khoa cua p:

M=u- u (R-L)

L->RsF
M = ABCDE - BDE = AC, vi (AC)*= u nén p c6é moét khod duy nhat
la M=AC.
b) Tap CDA khdng phai la khoa cta p vi CDA ch&a khoa AC
c) Tap BE khéng phai la khoa cta p vi p chi c6 mdt khoa duy nhét la AC
d) LBQH p chi c6 mdt khoa duy nhdt M = AC theo ly do trong cau a)
e) Tinh Z = (X*Y)* r\ K* biét X = AE, Y = BE, K 1a mét khoa clia p
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Nhan xét: Vi K la kho4d cua p nén K* = u. Mat khéac, theo cong thic
(X Y) = (XY)* nén ta co

2 = (XY)"n u = (XY)* = (ABEf = ABE.

f) C6 thé thém vao F moét PTH dé thu duogc lwgc do cé dang 2 khoa
khéng. Giai thich cach lam?

Thém, chdng han PTH D -> ¢ Khi d6 ngoai khoa AC lugc dd cé thém
khoa AD, vi D -> ¢. D& thdy c6 thé tach LDQH p thanh 2 LBQH thanh
phan déc lap nhau la Pi = (ABE, {EA->B, A-»BE}) v&i khoa K,= A va p2
=(CD, {C-»D}) v6i khoa K2= C. Khi théem PTH D -> C cho LBQH p2 ta
c6 thém khod K3 = D. Hogp nhat 2 lvgc dd nay lai ta sé dwoc ding 2
khoa la K,K2= AC va K,K3= AD.

Bai giai D& 9

Thi tuyén cao hoc nganh GIS nam 2003
Pai hoc Bach khoa Tp HO6 Chi Minh

Mon: Co s& di¥ liéu. bé sb6 3

Cau 1.

a) Dinh nghia phép toan lay giao hai quan hé: xem ly thuyét.

b) Thuat toadn giao hai quan hé: xem bai giai 2.5.
Cau 2.

a) bDinh nghia bao déng cua tap thudc tinh trong LDQH: xem ly
thuyét.

b) Thuat toan tim bao déng cla tap thudc tinh trong LBQH: xem bai
giai 4.2.
Cau 3.

Gia thiét: LBQH p = (U, F); u = ABCDE;
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F—{AB —-c, D—E, B-* CA}
a) Tim mot khod cua lwgc do p.
Ta tim tap M la giao cla toan bd cac khoa cuia p:

M-U- u (R-L)

£-»ReF

M = ABCDE - ACE = BD. Vi (BD)*= u nén p c6 modt khoa duy nhat
laM = BD.

b) Tap DEB khéng phai la khod cua p vi DEB chra thuwc su khoa
M = BD.

c) Tap CA khdéng phai la khod cia p vi p chi c6 mdt khod duy nhat
M = BD.

d) Lwvgc d6 p khdong con khoa nao nira, véi ly do trén.
e) Tinh z = (X*Y)* n K* biét X = AB, Y = CA, K la mdt siéu khoa cla p.

Nhan xét: Vi K la siéu khoa cua p nén K+ = u. Mat khac, theo cong
thrc (X Y)* = (XY) * nén ta c6

z = (XY)+n u = (XY)* = (ABC)* = ABC.

f) C6 thé thém vao F mot PTH dé thu duwoc lvge dd cd dang 2 khoa
khéng. Giai thich cach lam?

Thém, chdng han PTH E -> D Khi d6 ngoai khoa BD luoc dd cé thém
khoa BE, vi E -> D. Dé thdy c6 thé taich LPQH p thanh 2LDQH thanh
phan doc lap nhau la p1 = (ABC,{AB->C, B-+CA}) v¢i khod K1=B va p2
= (DE, {D->E}) v6i khoa K2 = D. Khi thém PTH
E -> Dcho LPQH p2 ta c6é thém khod K3 = E. Hgp nhat 2 lvgc dd nay
lai ta sé dugc diung 2 khod la K1K2 = BD va K1K3 = BE
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Bai giai D& 10

Thi tuyén nghién clru sinh

Vién Cbng nghé Théng tin nam 2004
bésb 1
Cau 1. Pinh nghia phép giao hai quan hé twong thich: xem ly thuyét.

Thuat toan: xem bai giai 2.5
Cau 2. Khang dinh hoac bac bé tinh dang cua hé th&c quan hé chra
cac phép chon sau:

RA>BvB>CO=RA>0

trong dé R la mot quan hé, A > B, B > C, va A > C la cac biéu thic
chon hop Ié.
Tra Ioi: Hé thirc d& cho la sai vi cac biéu thirc logic A>BvB>Cva
A > C khéng twong duong. Thi du, cho quan hé R(A,B,C) chtra duy
nhat 1 bd (A: 4, B: 1, C 5). Khi d6 phép chon R(A >B v B >C) & vé
tradi cia hé thirc cho ta chinh quan hé R, trong khi phép chon R(A>C)
& vé phai cliia hé thirc cho ta quan hé réng.
Cau 3. binh nghfa khéa clia LBDQH: xem ly thuyét.

Thuat toan tim 1 khéa: xem bai giai 4.30.
Cau 4. Biét khdéa K1 cla LDPQH, trinh bay thuat toan tim mot khda

th&rhai (néu cd) cia LDQH. xem bai giai 4.31.

Cau 5. Gia thiét: p = (U,F), u = ABCDE,
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¢ ={A->B, B-HiAC, AD -> E, E -> B}

r) Tim cac khéa clia P: Giao cac khéa

M- u+ u.(R-L k ABCDE- ABCE =D

L-*ReF

Vay moi khéa cta p déu ch&*d D. Do G*= D *w nén p c6 hon 1 khda va
moi khoéa phai c6 it nhat la 2 thuéc tinh. Vi (AD)* = ADEBC = u nén p cd
khoa K1 = AD. Vi (BD)+= ADEBC =u nén p cé khé? K2 = BD Vi (ED)*
= ADEBC=U nén p c6 khéa K3 = ED. Ta chi&*ng minn ngoai 3 khoéa trén p
khéng con khdéa nao khac. That vay, néu p cé khoéa khac thi khda dé phai
ch*ra D va do dé chi con t6 hgp CD. Ta c6 (CD)* = CD * u nén CD khong
phai la khéa. Tém lai p c6 3 khoéa la K1 = AD, K2 = BD va K3 = ED.

b) Xac dinh tap cac thudc tinh khéng khéa (phi nguyén thay) u0 cta P:
Uo = u - (K1uK2uK3) = ABCDE - ABED = c.

c) Xac dinh dang chuédn cao nhét clla P: Ta thdy B -» AC, ¢ e u0, B la
bd phan thyc sy cla khda K2 nén ° khong thé la 2NF tréd Ién Vay p,
theo gia thiét & dang 1NF.
d) Chuén héa p theo 3NF bao toan phu thuéc ham (PTH) va khdng ton that.
F={A->B B-»AC AD->E E->B}, u=ABCDE
Tach: F= {A B, 8 ->A B-»c, AD -» E, E -» B}
Thu gon trdi: F={A->B,B A, B->c, AD -» E, E B}.
Pha khéng duv: F={A->B, B->A, B->C, AD -» E, E -> B}
Gop: F={A B, B-> AC, AD -» E, E -> B}.
Thanh phan (ADE)* = u nén ADE chira khéa.
Két qua chuén hoéa: 4 lvgc do 3NF:
1. AB, khéa A
2. ABC. khoa B,
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3. ADE, khéa AD, dong thoi la khda clta LD (U,F).

4. BE, khoéa E.
e) C6 thé thém cho F mot PTH dé p cé dung mét khda khéng? Vi sao?
Vi D la giao cac khdéa nén mudn p c6 duy nhat 1 khéa ta phai co

D+= U, mudn vay ta théem PTH D -> A ch&ng han. Khi d6 giao cac khéa

van l1a D, ngoai ra D* = DABCE = U, do d6 D la khéa duy nhét.

Cau 6. Ta bac bd tinh ding clla ménh dé sau: Néu hai LDQH p = (U,F)
va Q = (U,G) c6 cung mét tap khoda thi ching thudc cung moét dang

chuén.

Phan thi du: Xét 2 LPQH p = (U,F) va Q = (U,G), trong d6 U=ABC,
F={A-» B,B ->C}, G ={A -> BC}. Lugc dd p va Q c6é chung khoéa
K=A va day la khéa duy nhéat cia 2 lvgc dd. Vi C 1a thuéc tinh khéng
khéa va B -> C e F, B khéng phai la siéu khéa vi khéng chra khéa duy
nhat A nén p khong thé & dang 3NF tré 1én. Q & BCNF.

Bai giai be 11

Thi tuyén nghién cru sinh
Vién Cong nghé Théng tin nam 2004, N2

C&u 1 Phép trir (lay hiéu theo ly thuyét tap hop) hai quan hé twong
thich:

Pinh nghia: xem ly thuyét.

Thuat toan: xem bai giai 2.6.
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Cau 2. Khang dinh hoac bac bé tinh dung cua th&rc quan hé chu

cac phép chon sau:

R(A>BA A>C)=R(A>B+C)

trong d6 R la mot quan hé, A > B, A >c, va A > B+C la cac biéu thi
chon hop 1é.

Tra 10i: Hé thic da cho la sai vi hai biéu thirc logic (A >Ba A>C)\
(A > B+C) khdéng twong duong. Thi du, cho quan hé R(A,B,C) chi
duy nhét 1 b6 nhu sau

A B C
4 10 -9

Khi d6 phép chon R(A > B a A >C) & V€ trai cia hé thic cho ta qui
hé réng, trong khi phép chon R(A>B+C) & vé& phai cua hé thirc cho
chinh quan hé R.

Cau 3. Bao déng cua tap thudc tinh trong LDQH:
binh nghia: xem ly thuyét.
Thuat toan tim bao déng: xem bai giai 4.2.
Cau 4. Gia thiét: p = (U,F), u = ABCDE,
F={B->C, C-> BD, BE -» A/ A->C}

a) Tim giao cula cac khoéa trong

P M =u- u (R~L) =ABCDE - ABCD =E

L->ReF
Ta QOM* = E+ = E * u nén p c6 hon mot khda.

b) Tim cac khéa clia P: Vi giao cac khoéa la E nén moi khéa d
chira E, ngoai ra vi p c6 hon mot khéa nén moi khda cta p déu a
nhét la 2 thudc tinh. Vi (BE)* = BEACD = u, nén p c6 khdéa K1 = E
Vi (AE)* = AECBD = u nén p cé khéa K2 = AE. Vi (CEf = CEBD/
u nén p cé khéa K3 = CE. Ngoai ra p khong con khéa nao khéac
chi con t6 hgp DE, nhung (DE)* = DE * u. Tém lai p c6 3 klida
AE, BE vaCE
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c) Tap céac thudc tinh khéng khéa UO cla P: u0= U-UK= ABCDE-
(AE u BEu CE) = ABCDE-ABCE =D

d) Xac dinh dang chudn cao nhét ctia P: Vi ¢ -> BD e F nén
c -> D, D e uOva ¢ khong phai la siéu khéa nén p khéng thé & 2NF
tro I1én. Vay p & 1INF.

e) Chuén hoa p theo 3NF bao toan phu thudéc ham va khéng ton that.
Tach: F={B->c,c-»Bc->D BE->A A->cC}
Thugontrdi: F={B->c, c -> B, c ->D, BE A A-» C}

Pha khong du: F={B->c, c -> B, c D, BE -» A, A -» C}.
Gop: F={B->c, c -»BD, BE->A A->C}
K&t qua chudn hoéa: 4 lwvgc d6 3NF,
1. BC, khéa B
2. BCD, khoéa c
3. ABE, khoéa BE, dong thoi la khéa cua LD (U,F).
4. AC, khoa A.
f) PTH B -> CE c6 duoc suy dan tir tap PTH F hay khéng?
Khéng, vi B* = BCD khong chira CE.
g) C6 thé thém cho F mot PTH dé p c6 ding mot khéa khoéng? Vi sao?

Mudn p cé duy nhat moét khéa thi phai c6 M* = u, trong dé M la giao
cac khéa. Ta thém chdng han PTH E -» B s& c6 M* = E* = U .

Cau 5. Khdng dinh hodc bac bd tinh ding clla ménh dé sau:

Néu hai LDQH p = (U,F) va Q = (U,G) cung c6 duy nhdt mét khéa K
thi ching thudc cing mot dang chuén: Tra I0i: Bac bd.

Phan thi du: Xét 2 LBQH p = (U.F) va Q = (U,G), u = ABC.
F={A->B, B -*C}, G={A->BC}. Lugc d6 p va Q clung c6 duy
nhat mot khéa K = A. Vi ¢ la thudc tinh khéng khéava B -) ¢ 6 F. B
khéng phai la siéu khoéa vi khdng chira khéa duy nhat A nén p khong
thé & dang 3NF tr& Ién Q & BCNF.
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Bai giai Dé 12
Thi tuyén nghién ctru sinh

Vién Céng nghé Théng tin nam 2005

Cau 1:

a. Phat biu hé tién dé Amstrong: xem ly thuyét.
Pinh ly (Tinh dd va chat cda hé tién dé Armstrong)
F*=F*

b. Binh nghia lwvgc dé quan hé, siéu khoa va khoa cua luvgc do quan
hé: xem ly thuyét.

c. Trinh bay thuat toan tim mot khda cliia mét lwgec dd6 quan hé: xem
bai giai 4.30.

d. Giad thiets= (R,F),R={a,b,c,d,ef },
F={cf-> be, bf -» d, af-> ce, bc -> ef}

Tim mot khoa cla lwgc d6 quan hé trén:

Giaocac khéala: M =wv - u {R- L) =abcdef- bcdef=a
L->ReF

M+= a* = a nén s cé hon mot khéa va mbi khoda clia s déu cé it nhat
la 2 thuoc tinh.

Ta co, (af)* = afcebd = U nén af 1a mét khoa cua s.
Cau 2:

a. Binh nghfa cac dang chudn 2NF, 3NF va BCNF cho lifoc do quan
hé: xem ly thuyét.

b. Vi du mét lugc d6 quan hé dang 2NF nhwng khong 14 3NF

p=(U,F), u =abc; F={a-» bc, b ->c}. pcé mdt khéa duy nhat la a
Hai thudc tinh khéng khéa b va ¢ phu thudc dav dd van LrhAo ~
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la 2NF PTH b -> ¢ cho thay thu6c tinh khéng khéa c phu thudc va
b ma b khéng phai la siéu khéa nén p khdéng la 3NF.

c. Vi du mot lwvge d6 quan hé dang 3NF nhwng khdng la BCNF.

p=(U,F), u=abc; F={ab -> ¢, c->a}. pcdé 2 khoéa la K1 = ab Vv
K2 = bc. Tap thudc tinh khéa la Uk = abc = u. Tap thudc tinh khén
khéa la u0=0. Do p khdng c6 thudc tinh khdng khdéa nén p la 3NF
Mat khéc tr PTH c -> a va ¢ khong phai la siéu khéa nén p khong |
BCNF.

Céau 3:

a. Thuat toan kiém tra moét lwgc dd quan hé cho trwéc cé la BCN
hay khoéng.

Tuw twdng: V&i mbi PTH khéng tam thudng X -> Y 6 F néu X khén
phai la siéu khoa thi lwgc d6 khoéng phai 1a BCNF. Kiém tra PTH ;
> Y khéng tam thudng bang hé thirc Y-X * 0. X la siéu khéa khi V
chikhiX* - u.

Algorithm Is_BCNF

Function: Kiém tra LBPQH la BCNF?

Format: Is_BCNF(U,F)

Input: - Tap thudc tinh u

- Tap PTH F
Output: - True néu (U,F)la BCNF; nguoc lai: False.
Method

for each FD X —> Y in F do
if Y-X * 0 then
if X** u then return False;
endi f;
endif;
endfor;
return True;
end Is BCi"iF.
b. Cho Vi du mét lvgc dd quan hé s = (R,F) dang BCNF c6 tap thud'
tinh u ch&a it nhat 5 phan ti (cé giai thich).
Xét lwvoc d6 quan hé s = (R,F) véi tdp R gdm n thudc tinh
n>5 Gid sitr R = {A,, A2..... An}. Goi F la tap PTH dang chu trinh
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toc la F = {At-» A2, A2-> A3.....A*, -» A,,, IV -> A} Ta ch&ng mir
s la BCNF. D& thdy méi thudc tinh A, 1 < i< n déu la khoa cua s. V
moi PTH Ai -» Aj trong F déu cho ta khéa A, Vay s la BCNF.

Cau 4:

Bac bd tinh dung cula-thuat toan tim khéa SKey sau day

Cho LDQH P=(U,F) trong dé u la tap thudc tinh, F 1a tap PTH. DE ti
mot khda K cla p ta xudt phéat tir tap réng K, duyét tap u dé bé sur
dan tirng thudc tinh A £ u cho K, néu viéc thém thudc tinh A cho
lam tang bao déng cula K, tirc la (K u {A})* 3 K* thi chdp nhan A. K
nao dat dwgc hé thirc K+= u thi dirng va cho két qua la K.
Algorithm SKey

Input: - Tap thudc tinh u,
- Tap phu thubéc ham F.
Output: - Khéa K c u thoa
@@ K =u
(i) VAeK: (K-{A}r*u.
Method
K = 0;

for each attribute A in u do
if (Ku{a}PD* 3 K* then

K := Ku{a} ;
, if K* = u then return K;
endif
endif
endfor
end SKey.

Phan thi du: p = (U,F), u =ab, F={b -> a}, p ¢6 duy nhat mot khoéa
b. N€u theo trat tw duyét cla thuat toan la a sau 00 1a b. ta c6:

Khéi tri K=10.
Xét thudc tinh a, tacéd (Ku {a})+=az>0 =K*=0* nén K = K ~ {a} = {

Xét thudc tinh b, tacé (K {b})*=ab D a=K*=a*=anén K =K
{b} = {a} u {b} = {a,b}. Vi K' = u nén thuat todn dwng va cho ta khc
K=ab V& ly
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Bai giai Dé 13

THI TUYEN NGHIEN ctru SINH

VIEN CONG NGHE THONG TIN NAM 2006

Gia thiét: p = (R,F), R = abcde, F = {ac -> e, de -> b, bc d}.

1.1. Tim giao cua cac khéa trong p. Cho biét p c6 ding mo6t khoa
hay khoéng, giai thich?

M=R- U (Y-X) =abcde- bde =ac.

X-*YeF
Ta c6 M* = (ac)+ = ace * R nén p c6 hon mét khoa.
1.2. Tim céc khoa cla p. 2 khéa: K1 = acd, K2 = abc.

1.3. Tap céac thudc tinh khéng khoéa (phi nguyén thay) RO cua p: RO=
abcde-abcd = e.

1.4. Dang chudn cao nhét cha p. Ta c6 ac -> e, e la thudc tinh
khéng khéa, nhung ac chi la moét bd phan thuwc sy cta khdéa nén p
khong thé 1a 2NF tro 1én. Vay p la 1INF.

1.5. Cho biét PTH cde -» ab c6 dwgc suy dan tir tap PTH F hay
khéng? Giai thich. (cde)+= cdeb khéng ch&ra ab nén F khdng suy ra
duoc cde — ab.

1.6. C6 thé thém cho F mot PTH dé p cé ding mét khdéa khoéng? Vi
sao? Thém PTH ac -> bde. Khi dé giao cac khéa van la ac va (ac)*
= R nén ac la khéa duy nhat.

Cau 2
Cho LBQH p = (R.F) trong dé R la tap thudc tinh htru han, khong
rong F 1a tap PTH khéng rbng gdm hitu han cac PTH khéng tam
thwong va cé hai vé trai va phai khéng giao nhau. Chirng minh rang
néu thudc tinh a c6 mat trong vé phai cla mdt PTH nao d6 cla F thi
a khong xuat hién trong moét khéa nao dé caa p.
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Gida sr X >mY € Fvaa e Y. Khi dé6 X -» a 6 F* Xét tap
K = R-{a}. Ta c6, K* = R nén K la siéu khoéa cua p T& siéu khda K
khoéng chira a ta tim dugc mot khdéa khéng chira a

Cau 3
R = abcde, F = {ab->cde, acd->be,
3.1. s c6 dung hai khda la K1 = ab va K2 = acd.
Tap thudc tinh khéa: RO = abcd.
Tap thudc tinh khéng khéa: Ro = abcde-abcd = e.
3.2. s la 3NF, vi ab->e, acd-»e déu cho ta cac khoéa K1 va K2.
3.3. s khong 1a BCNF, vi b-»d, nhung b khdng I siéu khoa.
Cau 4
Gia thiét p= (R,F), s=(R,G), R#0,R,GcF.

Nhan xét chung. DoGcF nén G*c F*vavx ¢ R: x3* C XF. Ti day
suy ra néu X la siéu khoéa cuta s thi X cling la siéu khoéa cua p.

4.1. Néu K la khéa cua p thi K la khéa cua s: sai. Phan thi duy,
R = abc, F = {a->b, c-»b, b-» c}, G = {a->b, c->b}. K = a la khéa cua p
nhwng khoéng la khéa cula s.

4.2. Néu K la khéa cua s thi K la siéu khoéa cta p: Pung (theo Nhan
xét chung).

4.3. Néu K khéng phai la siéu khdéa clia pthi K khéng phai la siéu
khéa cla s: dung. Theo nhan xét trén.

4.4. Néu p la BCNF thi s la BCNF: sai.
Phan thi dy, R = abc, F = {a-+b, b->c, c->a}, G = {a-»b, c->a}.
p c6 3 khda laa, bvac. pla BCNF.

s c6 mdt khda c. Ta c6, a->b nhung a khongphai lasiéu khéanén s
khéng la BCNF.
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Bai giai bé 14
THI TUYEN NGHIEN ClPU SINH

VIEN CONG NGHE THONG TIN

NAM 2008

Cau 1
1.1 Pinh nghta PTH: xem ly thuyét.

1.2 Hé tién dé Armstrong. Phat bi€u tinh du va chat clta hé tién deé

Armstrong: xem ly thuyét.

1.3 Trinh bay thuat toan tinh bao déng cua tap thudc tinh trén LDQH:

xem bai gidi 4.2.

14 LEQ‘| p= (U,F) co6 tap U chra n > lthuOc tinh va tap PTH F réng.
a) F+:chich®a cadc PTH tam thuwong, vi vx ¢ U: x+= X.
b) Dang chuédn cao nhét cha p: BCNF.

1.5 LPQH g = (V,G) cb6 tap V chira n > 1 thudc tinh va tdp G chira duy nhat
mot PTH L R, LR =V, Lva R la hai tap khoéng réng va r&i nhau.

a) g c6 duy nhat 1 khéa L.
b) Dang chuén cao nhat cla g: BCNF.
Cau 2

2 1Dbinh nghia dang chudn 2NF, 3NF, BCNF cho LDQH: xem Iy thuyét
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2.2

a) C6 LPQH la 2NF nhuwng khéng 1a 3NF: p = (U.F), U = abgc,
F={a-> b, b->c} Kh6a duy nhdt K=a. Uk=a, Uo= bc, p la 2NF wi
b va ¢ phu thudc day du vao khoéa a. p khéng la 3NF vi b -> ¢ nhirng b
khong la siéu khoéa.

b) c6 LBQH Ila 3NF nhung khéng la BCNF p = (U.F), u = abc,
F={ab -> ¢, c -> b}. Khéa K1 = ab, K2 = ac. UK =abc, Uo=0.pla
3NF, vi p khéng c6 thudc tinh khéng khéa, p khéng la BCNF vic -> b
nhwng ¢ khéng phai la siéu khoéa.

2.3 LDQH p c6 dang chuédn cao nhéat l[a 3NF. Chirng minh rdng giao

cac khoéa cla p khong phai la mot khéa.

Goi M la giao cac khéa. Néu M la khoéa thi M sé la khéa duy nhét. Ta
sé ching minh rang lvgc d6 3NF c6 duy nhat 1 khdéa sé dong thoi la
BCNF

Chiang minh

Gid st LD p & 3NF, c6 mot khéa duy nhat K nhuwng khéng & BCNF.
Vay phai cé6 mét PTH khong tdm thuwdong X->A, AEX sao cho X khéng
phai la siéu khda. Ta c6 K->X vi K la khéa, X I-> K vi X khéng phai la
siéu khéa. Néu A khéng phai 1a thudc tinh khoa thi phu thudc bic cau
K—x, X I->K, X—»A, Ae X ching td LD da cho khong & 3NF. Vay A
phai l1a thudc tinh khoa, tirc 1a A ndm trong khéa duy nhat K. Xét tap
M = (K-A)X. Vi M 3 X nén theo tién d& phdn xa Armstrong M->X, mat
khac X->A theo gia thiét, nén theo tién dé b&dc cau Armstrong ta suy
ra M->A. Khi d6 M+ chra A va do d6 chira K. T&c la M 1& siéu khoa
khéng chira A. Tlr siéu khda nay ta co thé tim duwoc moét khda K * K
(vi Kchita A ma K khéng chita A). Hai khéa nay mau thuan véi didu
kién khéa K la duy nhat. Vay gid thiét vé sw ton tai PTH khéng tam
thuworng X—A, A&X sao cho X khéng phai la siéu khoa la sai LD phai
& dang BCNF, dpcm.

Tl ch’ng minh trén suy ra p phai cé hon 1 khéa. Theo diéu kién can va
du dé lvge do co duy nhat 1 khoa, M khong phai la mot khoa

Cau 3
Cho luvgc d6 quan hé s = (R,F) véi

R = abcdeh,
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F = {a->d, b-»hc, c-»b, de->a }.

3.1 Tim bd phan M la giao cac khéa cua s.

M=R- wu F(Y- X) =abcdeh - abcdh = e

X-*Yn
3.2 Tim mot khoéa Ki cla s: Ki = aeb.

3.3 Ngoai K,, s con khéa nao khac khéng? Gidi thich? Luwgc désduoc
ghép tlr hai lwgc do r&i nhau Pi = (Ut, Fi) va p2= (U2, F2): u, = ade,
F,={a->d,de ->a} u2=bch, F2={b-> hc,c”™ b} p, cd hai
khoa Ti = ae, T2= de; p2co hai khéa Vi = b, v2=c. Vay s c6 4 khoa
Kl = TIVl = aeb, K2 = TIV2 = aec, K3= T2/, = deb va K4 = T2V2 =

dec.

3.4 Cho biét d c6 phai la thudc tinh khéa cta s khong? Giai thich. Tw 4
khéa tim dwoc trong 3.3 ta tinh duwoc tap thudc tinh khda cua s la

Rk = abcde. Do d6 d la thubc tinh khoéa cla s.

3.5 Trong céac tap thudc tinh sau day, tap nao lakhéa cua s, giaithich:

X = abde, Y = cde. Tap Y: theo 3.3.

3.6 Trong cac PTH sau day, PTH nao thudc tap F+ ac-»bdh, cd->bde?:
Vi (ac)+ = acdbh cha bdh nén ac->bdh thuéc F+ Vi (cd)* = cdbh

khéng chira tron bde nén cd-»bde khdéng thubc F\

3.7. Tim dang chudn cao nhét cta s. Thudc tinh khéng khoéa cta s 1a h.
Ta c6 b -» hc, b la bd phan thuwc sy cla khdéa deb nén s khéng la

2NF tro 1én. Vay s la 1NF.
Céau 4

Cho LBQH p = (U,F) va cac tap con X e Y ¢ u. Ch&*ng minh sw

twong dwong cula cac diéu kién sau:

(@ X*n (Y-X)=0
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(b) Y-x+=Y-X
Chtrng minh
(@ => b) Vi Xc Y va Xc X*nén X*oX = X va X c x*nY Ta @
X*n(Y-X) = (X*nY) - (X1 X) = (X*nY) - X= 0. Tl day suy ra X*n
YcX. Kéthop véi X C X*nY tathu dwgc X = X*nY va do dé Y -X

=Y - (X*nY) =Y - XHTheo cong thitc A - (BnA) = A-B).

(b =>a) Néu Y -x +=Y -X thi X*n (Y -X) =X* (Y -X*)= (X
NY)-(X*n x4 =(X*nY)-X* =0 (giao khong I&n hon hang t&)
u

Cau 5

Cho K 1a mét khéa ctia LDQH p = (U,F). Ch&*ng minh rdng vé&i moi tap
con X clla Kta cé: X nK = X. Néu K la siéu khoa thi hé thirc trén con

dang khoéng? Giai thich.

Gidi. Vi X ¢ x+va X £ Knén X £ XViK. Ta can chirng minh X40K C
X. Gidasr Ae XVIK vaA$ X. Taxétlap M = K- A. Déthdy X £ M
Ta co, theo tinh chat déong bién cla bao déng, A e X* £ M* Tl day

suy ra K £ M\ do dé, theo tinh chat Ity ddng cua bao déng va tinh

chat khéa cla Kta c6, u = K+r£ M+= M* tic la M la bd phan thuc su
clia khéa K lai dong thoi la siéu khda, trai voi dinh nghfa khéa Vay

Ae X.

Néu K Ia siéu khéa (vA khong phai la khéa) thi déng thirc trén khong
dang. Thi du, u = abc, F={a -» b, b -> c}. Ta c4, a la khéa Chon
siéu khda K = u = abc, X = b. Khi dé XViK =bcriU =bc*X =
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